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CHAPTER 1. INTRODUCTION

The purpose of this manual isto provide U.S. Environmental Protection Agency (EPA) Regiona offices with
consistent cost estimates in order to assist in the calculation of the economic benefit portion of a Resourc e
Consarvation and Recovery Act (RCRA) civ il pendty. Violators of RCRA derive an economic benefit by either
delaying, or avoiding, the costs associated with complying with the regulatory requirements. This documen t
provides estimates of capital costs, initia (administrative) costs, on-going (annual) costs, and unit pricesfor a
number of common RCRA violations. This document also  identifies the assumptions made in developing the
cost estimates and the methodology used to develop the estimates.

The following sections provide an overview of the methodology used and the generd assumptions madei n
developing the cost estimates. In addition, this chapter includes a section on how-to-use this manual.

11 General Methodology for Developing Cost Estimates

The first step in estimating the cost of complying with a specific RCRA provision is to identify the specifi ¢
activities necessary for a violator to come into compliance with the relevant RCRA regulations. Thisi s
accomplished by reviewing and identifying the specificr egulatory requirementsfor a particular RCRA regulation
(eg., 40 CFR Pat 264, Subpart F for groundwater monitoring), revie wing EPA technical documents for guidance
on specific requirem ents not specified in the regulations (e.g., the number, or depth, of groundwater monitoring
wellsrequired on asite-specific basisfor apermi tted facility under 40 CFR Part 264 regulations), and using best
professional judgement.

Once the specific compliance activities are identified, the seco  nd step is to determine whether the activity requires
a capital expenditure (e.g., groundwater monitoring wells); an initial/administrative cost (e.g., establishin g
groundwater background concentrations); or an on-going cost (e.g., groundwater sampling and analysis).

Following the identification of activities and types of expenditures needed, the third step isto determineth e
amount and type of labor needed (e.g., facility engineer, consultant project engineer, etc.) and the materials and
equipment necessary to accomplish the activity.

The fourth step isto develop unit cost estimates for each unit of labor, material, and equipment. The costs, or
prices, presented in this document are based on cost information obtained through vendor contacts (eg.
commercial hazardous waste treatment and disposal vendors, well drillers, testing laboratories, monitorin g
equipment vendors, etc.); a review of background documentation used to support specific RCRA regulator 'y
activities (e.g., information collection requests, regulatory impact analyses); professional journals; technica |
reports; and best professional engineering judgement.

Thefind gepisto estimate thetotal cost (capital, initia, and/or on-going) for each activity. Thisis determined
by multiplying the unit cost by the number of units necessary to complete the activity (e.g., hours, feet, etc.). In
some cases, indirect fees are applied to the capital costs. Indirect fees account for the design, congtruction
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testing, and maintenance costs necessary to install and operate  asystem. Throughout this document al dollar
values have been presented in 1996 dollars. The values have been inflated into 1996 dollars by the metho d
described in Appendix A.

Throughout this document arange of hoursare pres ented. The lower and upper bound range estimates are based
on professond judgement. Thelower bound e stimate assumes the minimum number of hours to accomplish the
activity or subtask, whereas the upper bound assumes the maximum number of hours. Depending onth e
circumstances, the "typical" hour range may consist of the median, the mean, or an estimate derived fro m
professional judgement. The "typica" cost estimate is derived from information obtained from professiona |
sources both outside and inside the EPA.

12 Assumptions

Thefollowing section provides the assumptions used throughout this document to devel op the labor categories
necessary to complete the activity; the fully burdened wage rates; and the use of indirect fees asit is applied to

capita expenditures. Assumpt ions made for a specific violation are described in the appropriate chapter where
theviolation is discussed.

121 Labor Categoriesand Rates

Labor categories and hourly rates were developed for facility personnel and for an outside consulting firmt o
perform the necessary activities to bring afacility into compliance with RCRA requirements.  Thelabor rates
developed for facility and consultant personnd  vary because fringe benefits, labor overhead, and profit ratios are
typically different for the two different types of firms.

Hourly labor rates were developed by estimating a typical base salary for each labor category, adding fring e
bendfits, labor overhead, and profit to the base daries, and dividing by  annual person-hours (2080 hours per year
are assumed).

Fringe bendfits are usualy estimated at 25t0 50 perce nt of the base salary. They include such items as pensions,
holidays and vacations, sick leave, hedth and life insurance, disability insurance, socia security, an d
unemployment taxes. Labor overheed and profit is usually estimated at 50 to 100 percent of the base salary and
fringe. They include such service functions as supervision of personnel, maintenance, security, accounting and
purchasing, aswell asfixed and variable costs on buildings and property in general use (e.g., offices, cafeterias,
roads, parking lots, etc.). The following sections present the fully burdened hourly labor ratesused inthi s
document for both facility labor and consultant labor. *

! The labor categories and rates and the number of labor hours allocated to a particular activity have been developed by best
professional judgement of DPRA, Incorporated, an engineering consulting firm. An additiona source of unburdened labor rates,
which was not used for this document, isthe U.S. Department of Commerce, Bureau of Labor Statistics. Occupational
Compensation Survey Part 1: Pay in the U.S Regions. Bulletin 2439-1. June 1994. If one chooses to use the Bureau of Labor
Statistics document, or any other unburdened source of labor rates, fringe, labor overhead, and profit would need to be added to the
base |abor rate.
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1.2.1.1 Facility Labor

In caculating the facility labor cost s used throughout this document fringe benefits were estimated at 50 percent
of the base salary. Labor overhead and profit were estimated at 67 percent of the base sdlary and fringe. 2 The
following fully-burdened labor rates are used to determine costs for aRCRA facility:

President $137/hr
Plant Manager $116/hr
Facility Engineer $ 70/hr
Environmental Coordinator $50/hr
Plant Laborer $23/hr
Clerica $21/hr

1.2.1.2 Consultant/Outside Firms L abor

In calculating the labor costs for an outside consulting firm that is retained by the violator, the fringe benefit s
were esimated at 50 percent of the base salary. Labor overhead and profit were estimated to be 100 percent of
the base sdlary and fringe. ® Thefollowing fully-burdened labor rates are used to determine costs for consultants
retained by the RCRA facility:

Attorney $97/hr
Project Manager $139/hr
Paralega $37/hr
Project Engineer $101/hr
Engineering Assistant $52/hr
Drafting $ 48/hr
Field Technician $ 39hr
Clerica $ 25/hr
122 Feesfor Capital Costs

Fees(dso cdled indirect costs), are related to the design, construction, and testing of a system or facility. Fees
are frequently expressed as percentages of the direct capital cost estimate. The type and range of feesvary on
the basis of the technology or construction activity undertaken and the project’s complexity and scale. Th e
following fees and their percentages were used in developing capital cost estimates used throughout thi s
document: *

2 DPRA, Incorporated, best professional judgement.
3 DPRA, Incorporated, best professional judgement.

4 DPRA, Incorporated, best professional judgement.
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1 Engineering and inspection fee at 15 percent.

. Theengineering feeis the cost for design and engineering, architectural drawings, accounting,
congtruction and cost engi neering, travel, field expense for construction supervision, and home
office expense, including overhead.

. Theingpection feeis the cost for construction inspection and materials or equipment testing to
assure the facility meets design specifications.

2. Contractor's overhead and profit at 15 percent.
. The contractor's overhead and profit fee is the profit the contractor makes on syste m
construction.
3. Contingency at 5 percent.
. Thecontingency feeis added to cost estimates to compensate for unpredictable events such as

storms, floods, strikes, price changes, smal design changes, design errors, and other unforeseen
expenses. The contingency fee is a percent of the sum of the direct and indirect (eg. |,
engineering fee, inspection fee, contractor’s overhead and profit) capital costs.

1.3. How to Use This Document

The dollar values obtained from using the methodology in this manual are for the purpose of developingth e
economic benefit portion of a settlement penaty. Thedollar vauess hould be used with extreme discretion. They
are not intended for use at civil judicial trials or administrative hearings. |f the Agency is going to presen t
testimony a atrid, or in an adminigtrative hearing, on the economic  benefit of noncompliance, the Agency should
rely on expertsto provide site-specific caculations for the economic benefit of noncompliance.

The esimated costsdeveloped inthisdo cument may be used by the EPA Regions as input to the BEN computer
modd, or used with other methods for calculating the monetary benefits gained by afacility for noncompliance
with RCRA. If the BEN computer mode is used, it can only be used to cal culate the economic benefit gained
from the delay of expenditures. The BEN computer modd is not recommended for use in calculating th e
economic benefit gained from avoiding expenditures. Avoided expenditures include on-going or annual costs.

In order to determine the economic benefit gained from noncompliance, the Case Development Officer should
review and compare the parameters and unit cost estimates used in developing this manua with site specifi ¢
parameters needed in a specific case. |f additional parameters need to be included in the economic benefi  t
calculation because of regional, or state, conditions, the Case Development Officer will need to obtain thes e
values.

Thevauesincluded inth is manual can be used to represent the high and low range of economic benefits gained
from noncompliance. Or, the unit cost estimates could be used to validate estimates obtained by the Cas e
Development Officer. Capital expenditures that depend on site specific conditions, such as groundwate r
monitoring, shoul d be supplemented with additiona information. In the case of groundwater monitoring wells,
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the total cost in sinking a monitoring well will vary depending on the depth of the groundwater table. The per
foot unit cogtsestimated int his manual can be used, but the total cost will depend on depth of the well, which is

site specific.
14 Organization of Cost Document

This cost document consists of 13 chapters and three appendices. Chapter 1 istheintroduction. Chapters 2
through 13 present the compliance ¢ osts for a number of common RCRA violations. Each chapter is devoted to
one specific violation. Each chapter includes the assumptions made in developing the costs. Appendix A
presents the methodology for updating these costs and prices for use in subsequent years, and Appendix B
provides alist of the organic congtituents detected by EPA analytical methods.
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CHAPTER 2. ENVIRONMENTAL COMPLIANCE OVERHEAD COSTS

This chapter isdesigned for facilitieswhose opera tions are sufficiently complex to require a systematic approach
to maintaining environmental compliance (e.g., an environmental compliance audit) and have not doneso,a s
evidenced by the number and extent of violations. In such cases, calculating only the  economic benefit of not
meeting individual requirements ignores the necessary "overhead" costs that most such complex facilitiesar e
incurring to ensure compliance. Though such systems (eg., audits ) are not expressly required by law, to maintain
alevd playing fidd, cost etimatesare provided that reflect the widespread practices now being implemented by
most complex facilities.

Although envi ronmental compliance audits are not the only systematic means of ensuring compliance, the term
"audit" is used genericaly as the most common means of ensuring environmental compliance and inordert o
include al the components of a complete systematic approach to ensuring compliance.

Under the environmental compliance system in this chapter, an environmental audit/ingpection is conducted to
determine complianc e violations. Following the audit, an implementation plan is devel oped specifying how the
facility would be brought into compliance. A range of costs (i.e., lower bound, upper bound, and typical) ar e
presented for conducting audits and developing RCRA implementation plans. The definitions, documentation

of assumptions, and costs are presented in the following sections.

21 Definitions
Definitions are provided for the following terms used in the cost estimates devel oped in this chapter:

Small-Sized ® Generator Facilitiesthat generate onetot hree hazardous waste streams,
which may indude one or any number of waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

M edium-Sized Generator Facilitiesthat generate four t 0 nine hazardous waste streams,
which may indude one or any number of waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

Small-Sized ® Treatment, Storage, Non-commercia or commercial hazardous waste

5 For the purposes of this manual, "small-sized" refers to the generation of one to three hazardous waste streams. "Small-
sized", as used in this manual, should not be equated with the definition "small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.

5 For the purposes of this manual, "small-sized" refers to the generation of one to three hazardous waste streams. "Small-
sized", as used in this manual, should not be equated with the definition "small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.
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and Disposal Facility (TSD)

Medium-Sized Treatment, Storage,
and Disposal Facility (TSD)

L ower Bound Cost

Upper Bound Cost

Typical Cost

22 Assumptions

management facilities which treat, store, or dispose onet o
three hazardous waste streams, which ma y include one or any

number of waste codes defined in 40 CFR 261, and have a
limited number of waste management practices.

Non-commercia or commercia hazardous waste
management facilities which treat, store, or disposefourt o
nine hazardous waste strea ms, which may include one or any
number of waste codes defined in 40 CFR 261, and have a
limited number of waste management practices.

The lowest cost estimate for conducting an environmenta |
audit or developing a RCRA implementation plan based on
wadte sreams g enerated, or treated, stored, or disposed by a
small-sized generator or asmall-sized TSD.

The highest cost estimate for conducting an environmenta |
audit or developing a RCRA implementation plan based on
wadte sreams g enerated, or treated, stored, or disposed by a
medium-sized generator or amedium-sized TSD.

The representative cost edtimate for conducting an
environmenta audit or developing a RCRA implementation
planfor afacility with three to five hazardous waste streams
and limited waste management practices.

The cost edtimates for conducting environmental compliance audits/inspections and developing RCR A
implementation plans are based on the following assumptions:

. The cost estimates represent small- to medium-sized facilities since these types of facilitiesaremor e
likely to be non-notifiers and, as aresult, have multiple RCRA violations.

. Table 2-1 provides ad escription of the various phases of an environmental compliance audit for which
initial and on-going costswer e estimated. The costs presented in the table are based on the assumption
that anindugtrid facility decidestoiniti ate an audit program and hires an environmental consulting firm
to conduct the audit. Thereis no regulatory agency involvement in this audit.

. The costs associated with the environmental audit discussed in this chapter are only applicabletoth e
hazardous and solid waste regulations. Theenvironment al audit discussed in this chapter is not intended
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to be acomprehensive facility audit, whichwould loo k at compliance with all environmental regulations,
in addition to those for hazardous and solid waste.

. Table 2-2 provides alist of the components of a RCRA implementation plan for  both generators and
TSDs. Itemswhich are applicable to generators are marked in the second column and items which are
applicableto TSDs are marked in third column. Theinitial costs for each component marked in Table
2-2 are presented in Table 2-7 for generators and Table 2-8 for TSDs.

. Lower bound, upper bound, and typical cost estimates are developed because the time required t o
conduct an environmental audit and develop a RCRA implementation plan is dependent on the size of
thefacility, the number of hazardous waste streams, and the waste management technology.

. Hour estimatesfor conducting audits and developing RCRA im  plementation plans are based on DPRA’s
experience in environmental audits, RCRA Facility Assessments, and other similar EPA-relate d
inspections.

. The wage rates and the assumptions used to calculate the wage rates were previoudy discussed i n
Section 1.2.1.

. Costs are not included for equipment, travel, per diem, and other direct expenses because of their site-

and project-specific nature.

2.3 Cogsfor Conducting Environmental Compl iance Auditsand Developing RCRA Implementation
Plans

This section presents the detailed cost estimates for conducting environmental audits and developing RCR A
implementation plans.

2.3.1 Environmental Compliance Audits

Table 2-3 presentsasummary (tota ¢ ost) of the typical, lower bound, and upper bound cost estimates for initial
and on-going environmental audits. Tables 2-4 and 2-5 present detailed cost estimates for each component of
the environmentd audit for typic al, lower bound, and upper bound initial costs and on-going costs, respectively.
The costs shownin Tables 2-4 and 2- 5 are based on an environmental consulting firm conducting the audit both
initially and on an on-going basis with support from the facility’ s staff.

2.3.2 RCRA Implementation Plans
Table 2-6 presents a summary (total cost) of the typical, lower bound, and upper bound cost estimatesfo r

developing a RCRA implementation plan. Tables 2-7 and 2-8 present detailed cost estimates, by compliance
component, for developing an implementation plan for a RCRA generator and TSD, respectively. Thecos t
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edimates shown are typica, lower bound, and upper bound estimates.  These costs are based on an environmental
consulting firm developing the implementation plan. Project management/senior review and clerica timei s
caculated as a percentage of the project staff’ stime. Costs are presented by compliance activity to enable the
user to congtruct an implementation plan tailored to s pecific areas of noncompliance. The costsincluded in these
tables are for deve oping each component of  the implementation plan only. Thereis no time alotted for meeting
with the facility to discussimplementing the plan or to bring the facility into compliance.

24 Specific I ssuesthat Could Increase or Decrease Costs

Environmental audits can be conducted with varying degrees of complexity and detail. A partial audit focuses
on one specific compliance areq, such as solid waste manageme  nt, whereas, acomprehensive environmental audit
assesses all of afacility's operations, processes, and procedures to document compliance with dl air, water
hazardous, and solid waste regula tions. Similarly, implementation plans can be completed with varying degrees
of complexity and detail.

The cogtsfor conducting an environmental audit or dev eloping a RCRA implementation plan is dependent on the
size of thefacility and the number of hazardous waste streams. As previoudly stated, the costs presented in this
chapter arefor asmall- to me dium-sized facility. The range of hours and costs for medium to large and large to
very large fecilities would vary substantially compared to the hours and costs presented in this chapter.

Certain costs are not included in the cost estimates because of their facility and project-specific nature .
Equipment costs are dependent upon the type of facility and can include persona protective equipment an  d
monitoring equipment. Travel and per diem charges are dependent on the location of the facility in relation to
thelocation of the consultan t. Other direct charges such as telephone and photocopies also vary from project to
project. Facility-specific condition s, such aslocation, uncooperative management, and negligent waste handling
and management practices, increase the costsa ssociated with conducting an environmental compliance audit and
preparing an implementation plan.

25 References
1 Labor rates and hour estimates are based on DPRA's engineering/field experience. DPRA isa n
environmental engineering consulting firm with extensive experience in cost engineering. DPRA has

provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

2. All dollar values and costs developed by DPRA werearigindly in19 92 dollars and were inflated to 1996
dollars by the method described in Appendix A.
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Table 2-1. Phasesof Environmental Compliance Audits

Audit Phase Activities

Define Scope of the Audit »  Define scope of the audit.

»  Develop theaudit agenda.

e Develop the audit strategy.

o Setaudit date.

»  Review previous audit reports, if any.

Collect and Review Preliminary e Obtaininformation from all regulatory sourcesincluding

Information permits, manifests, generator notifications, and other pertinent
documentation.

e Obtaininformation from the facility including site maps,
process flow diagrams, piping and instrumentation diagrams,
materia safety data sheets, hazardous waste manifests, and
other applicable documentation.

»  Review documentation to develop a thorough understanding of
facility operations and identify preliminary areas of concern.

Prepare for Site Inspection e Contact facility to determine specific personnel protective
equipment requirements.

»  Deveop hedth and safety plan as appropriate.

e Obtain necessary personnel protective equipment.

e Obtain permission from the facility to take photographs.

» Maketrave arrangements as necessary.

Conduct Site Inspection »  Conduct opening mesting with owner/operator to Sate the
purpose of the audit and set the proposed agenda.

»  Review records pertaining to operations and waste handling.

e Conduct visual inspection of dl processing, waste
management, and storage aress.

e Interview appropriate site personnel to obtain required
information.

e Photograph process operations and waste management units as
necessary to document compliance aress.

»  Document findings and develop alist of items for further
discussion during the closing meeting.

»  Conduct closing meeting with owner/operator and request
additional information as necessary.

Prepare and Review Audit Report e Obtain additional information from the facility as necessary to
complete the audit report.

e |dentify areas of noncompliance.

»  Prepare audit report incorporating information from the
preliminary review and site visit.
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Table 2-2. Implementation Plan Components

Generator TSD
Implementation Plan Component Facility Facility
Executive Summary v v
Objectives of Implementation Plans v v
Description of Facility and Operations
* Location, processes, SIC codes, owner v v
» Waste generation and management v v
»  Scale drawing with waste management areas v v
Alternatives for Waste Management
» Ship wastes off site (90 day storage design and compliance v v
reguirements)
» Managewastes on site (meet TSD design and compliance v
requirements)
Compliance Requirements
» Introduction v v
» Notification requirements v v
o List contents of Part A Permit Application v
» List contents of Part B Permit Application (general requirements v
which include groundwater monitoring and technology specific
reguirements)
» Exposure information (surface impoundments and landfills only) v
» Solid Waste Management Unit Information (includes preliminary v
review, visua siteinspection, and sampling visit)
* Remedia investigation v
» Corrective measures v
» Hazardous waste determination and characterization v v
»  Written waste analysis plan requirements (includes land disposal v v
restriction component and TSD components)
e Written ingpection schedule v v
» Personne training v v
* Requirementsfor ignitable, reactive, and incompatible wastes v v
» Preparedness and prevention requirements v v
» Description of contingency plan contents v v
» Emergency procedures v v
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Table 2-2. Implementation Plan Components

Generator TSD

Implementation Plan Component Facility Facility
*  Requirements for manifest system v v
» Packaging, labeling, marking, and placarding requirements v v
» Description of operating record v
» Biennia Report requirements v v
»  Groundwater monitoring program (includes summary of Subpart F v

requirements; description of well design; description of criteriafor

number of wells; description of sampling program and generic

parameters for analysis; and description of three types (i.e., detection,

compliance, and corrective action) of sampling program requirements)
e Closure plan requirements v
» Post-closure plan requirements v
» Closure cost estimate v
» Pog-closure cost estimate v
» Description of six financial assurance mechanismsfor closure v
» Description of six financial assurance mechanisms for post-closure v

care (required only for landfills, land treatment, and disposal surface

impoundments)
o Description of six lighility coverage mechanisms for sudden and non- v

sudden occurrences (coverage for non-sudden occurrences required

only for landfills, land treatment, and surface impoundments)
» Land Disposal Restrictions Requirements (includes description of v v

possible treatment technologies)
» Description of technical standards for TSD units v
Cost Estimate for Implementation Components (includes an estimate of v v
capital and on-going costs for each violation and a comparison of on-site
versus off-site costs)
Conclusions and Recommendations v v
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Table 2-3. Summary of Environmental Audit Costs (1996 Dollars)

Lower Bound Upper Bound Typica

Audit Type Cost Cost Cost
Initial Audit! $5,639 $16,616 $9,650
On-going Audit? $3,578 $12,018 $6,194

Footnotes:

1. Thesummary costsfor theinitia audit are from Table 2-4, page 2-10.
2. Thesummary costs for the on-going audit are from Table 2-5, page 2-12.
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Table 2-6. Summary of Implementation Plan Costs (1997 Dollars)

Lower.Bound- Upi&er Bound Typical

Audit Type Cost : Cost Cost
Generator(a) - . $5.273 . §14.249 $9.111
TSD(b) ' . $12.381 $35,844 $23 867

Foototes:

(a) The summary of implementation plan costs for a generating facility is from Table 2-7, page 2-12.
(b) The summary of implementation plan costs for a TSD is from Table 2-8, pages 2-13 and 2-14.
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CHAPTER 3. MULTIPLE RCRA VIOLATIONS

This chapter providestypical capital, initial (administrative), and on-going cost information for approximating
totd costsfor RCRA compliance activities at representetive generat or and treatment, storage, and disposal (TSD)
facilities. These facilities tend to be representative  of medium-sized facilities. Cost estimates are provided in
this chapter for anum ber of individual RCRA compliance violations. The Assumptions Section of this chapter
identifies each of the individual RCRA compliance activities included. The user determines the types o f
violationsfor thefacility for which the economic benefit is being calculated. Estimates of typical costs for each
individud violation ar e listed in the tables located at the end of this chapter for generators and TSDs. If amore
detailed cost estimate is required for any of the individual violations, the user should refer to the other chapters
referenced in the tables for specific compliance activities and use those estimates to refine the typical estimates
reported here. The cost estima tes for those violations with no individual chapter detailing cost estimates will be
revised when those chapters are devel oped.

The definitions, documentation of assumptions, and typical capital, initial, and on-going cost estimates fo r
individua RCRA violations are presented in the following sections.

31 Definitions

Definitions are provided for the following terms used in the methodology described in this chapter.

Representative Generator A fadility generating six hazardous waste streams which are
all disposed off-site (i.e., a acommercia TSD).

Representative TSD A facility generating six hazardous waste streams. Thre e
wastes are managed on-site (i.e., non-commercia) in aland
based unit (i.e, surface impoundment or landfill), thu s
making thefacility aTSD, and thr ee wastes are disposed off-
site (i.e, a acommercia TSD).

Non-Natifier Facility A facility which has faled to notify State and/or Federa |
regulators regarding the status of their operations whe n
required by RCRA.

Discovered Facility A facility whose RCRA datus is known either throug h

notification or inspection.

Undiscovered Facility A facility whose RCRA status is unknown due to lack o f
notification and inspection.
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32 Assumptions

The typica cost estimates developed for each RCRA compliance activity at representative facilities wit  h
violations are based on the following assumptions:

. Thesefadilities, wh ether it be a generator or TSD, tend to be non-notifiers because a facility which has
failed to notify EPA of its hazardous waste activities (an initial violation) most likely also hasfailed to
comply with subsequent requirements such as making a hazardous waste determination, conducting a
waste andyssand developing awa ste analysis plan, developing a contingency plan, and so forth, all of
which are RCRA violations. These facilities are typicaly undiscovered, but in some casesmay hav e
been recently discovered through inspection without having complied with notification and subsequent
RCRA requirements.

. Thesi ze of thefacility and specific waste treatment units must be taken into account by the user. The
typica cost estimates are based 0 n six waste streams being generated by the facility. For facilitieswith
lessthan 9x waste streams or more than Sx wa ste streams, the user of this document should refer to the
specific chapter for that violation for cost information. If a chapter does not currently exist for th e
violation, the user may estimate the costs through modification of the total labor costs presented in the
assumptionsin thetablesin this chapter. The user should be cautioned that not all compliance costs are
strictly afunction of the number of waste streams generated by afacility. For example, the costsfo r
closure/pogt-closure plansare af unction of the number and types of TSD units. The costs for financia
assurance are afunction of the cogt esimated to impleme nt closure/post-closure and a number of facility
specific risk factors (e.g., size of facility, relationship with the financia ingtitution, collatera |
requirements, facility's operating history, and availability of financial instruments such asinsurance).
Depending on the comp liance activity and the significance of the cost (i.e., the dollar amount), the user
canmakeaproportiona adjustment to the costs when more or less than six waste streams are present.

. For generators, it isassumed that al Six waste str eams are stored in <90 day accumulation storage tanks
and containers and are disposed off-site (i.e., commercial TSD). For TSD facilities, it is assumed that
the TSD unitslocated on-ste are noncommercia . Three of the TSD facility wastes are managed on-site
inaland based unit (i.e., surface impoundment or landfill) and three of the wastes are sent off-siteto a
commercia TSD.

. Both generator and TSD facilities will hire an environmental consulting firm to conduct many of th e
RCRA compliance activitiess  Time is included for fecility personnd (i.e, a facilit y
enginear/environmenta coordint or) to provide oversight in development and review of the compliance
activities. The hours assumed are either from other chaptersor ar e based on professional judgement and,
if available, EPA Information Collection Request (ICR) data.

. The wage rates and the assumptions used to calculate the wage rates were previoudy discussed i n
Section 1.2.1.
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Cogts are not included for equipment, travel, and per diem because of their site-specific nature.

The project manager and clerical time are estimated to be 10 percent and 15 percent, respectively, o f
consultant project staff hours (i.e., project engineer and engineering assistant).

The facility engineer (i.e., environmental coordinator) time is approximated to be 10 percent o f
consultant project staff hours (i.e., project engineer and engineering assistant).

Thefollowing RCRA compliance activit ies are required under 40 CFR Part 262 for generator facilities.
However, because of their site-specificity, not al are costed in this manual.

Hazardous waste determination and characterization (262.11);

Notification requirements (262.12);

Land disposa restrictions waste analysis and written land disposal restrictions waste analysis
plan, (applicable only for those generators treating restricted waste in a 90-day accumulation
tank container, or containment building (262.34(a)(4) and 268.7((a)(4));

Inspections according to schedule in regulations;

Personnel training (262.34(a)(4) and 265.16);

Requirementsfor ignitable, reactive, and incompatiblewaste s (262.34(a)(4), 265.176, 265.177,
265.198, and 265.199);

Emergency equipment requirements (262.34(a)(4) and 265 Subpart C);

Arrangementswith loc al authorities and contingency plan (262.34(a)(4), 265.37, and Subpart
D);

Requirements for drip pads and containment buildings (262.34(a)(2)(iii) and (iv);

Manifest system (262.20-.23);

Recordkeeping (262.40);

Packaging, labeling, marking, and placarding wastes (262.30-.33);

Biennial report preparation (262.41);

Import/Export requirements (262.50-.57, and 262.60);

Manifest changes (262.54); and

Annual reports on exports (262.56).

Thefollowing RCRA compliance ectivitiesarerequired u nder 40 CFR Parts 264/265 for TSD facilities.
However, because of their site-specificity, not al are costed in this manual.

Notification requirements (264.11)

Hazardous waste determination and characterization;

General waste anaysis, LDR waste analysis, and written waste analysis plan including lan d
disposal restrictions (264.13 and 268.7);

24 Hour security system (264.14);

Written inspection schedule (264.15(b));

Personndl training (264.16);

Requirements for ignitable, reactive, and incompatible wastes (264.17);

Emergency equipment requirements (264.32 and 264.34);
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. Arrangements with local authorities (264.37);

. Contingency plans (264.51);
. Emergency Coordinator (264.55);
. Manifest system (264.71);
. Packaging, labeling, marking, and placarding wastes (262.10(f));
. Biennial report preparation (264.75);
. Operating record (264.73);
. Groundwater monitoring program (264 Subpart F);
. Closure and post-closure plans (264 Subpart G);
. Closure and post-closure cost estimates and financial assurance for closure and post-closur e
care (264 Subpart H);
. Financial assurance for third party liability coverage (264.147);
. Corrective action schedule (264.101); and
. Permitting (270).
. Capital and on-going costs for unit-specific or facility-specific RCRA technicd requirements (e.g.

condruction of liner systems and on-site treatment technol ogies to meet land disposal restrictions) and
initial costs (e.g., off-site disposal of wastes asin Chapter 5) are not included because they cannot be
estimated without knowing waste stream and treatment unit details.

33 Typical Cost Estimates For Representative Generatorsand TSD Facilities

Tables 3-1 and 3-2 are worksheets to summarizethetota cost est imates for generators and TSDs with violations,
respectively. The types of violations for the facility for which EBN is being calculated are facility specific
therefore, the user must specify the violations. Tables 3-3 and 3-4 present typical capital, initial, and on-going
cogt edimatesfor individua RCRA compliance activitieswhich arere quired of arepresentative generator or TSD
facility. The source of the estimate is listed as either EPA Information Collection Request (ICR) data
professional judgement (PJ), or was derived based on information presented in the other chapters withinthi s
document. Assumptionsaso arelisted. The user sdlects the combination of individual violations for the facility
for which the EBN is being calculated, enters the costs for each violation on Tables 3-1 or 3-2, and sumsth e
costs.

34 References
1 DPRA, an environmental engineering consulting firm with extensive experience in cost engineering

provided cogt estimatesto assist EPA in determining the economic benefits of noncompliance. DPRA
has provided EPA with substantia cost enginearin g support for several proposed and final RCRA rules.

2. U.S. EPA, "Supporting Statement for EPA Information Collection Request #1571, General Hazardous
Waste Fecility Standards," July 7, 1993.
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3. U.S. EPA, "Supporting Statement for Information Collection Request Number 801, Requirements for
Generators, Transporters, and Waste Management Facilities Under the RCRA Hazardous Wast e
Manifest System," June 15, 1992.
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Table3-1. Worksheet to Summarize Cost Estimatesfor Generators(a)

Capita/Initial On-going Cost
Component Cogt Estimate ($) Egtimate ($)

Noatification Requirements

Hazardous Waste Determination and Characterization

Land Disposal Restrictions Waste Analysis and Written
LDR Plan

Written Inspection Schedule

Personnel Training

Requirementsfor Ignitable, Reactive, and Incompatible
Wastes

Emergency Equipment Requirements

Arrangements with Local Authorities and Contingency
Plan

Requirements for Drip Pads and Containment Buildings

Manifest System

Packaging, Labdling, Marking, and Placarding Wastes

Recordkesping

Noatification of Intent to Export

Manifest Procedures for Exported Wastes

Annual Report for Exported Wastes

Biennia Report Preparation

TOTAL COSTS

@ Cog edimates are to be obtained from Table 3-3 and summed for ato tal capita/initial and on-going cost
estimate.

3-6 September 1997



Table3-2. Worksheet to Summarize Cost Estimatesfor TSDs (a)

Component

Capitd/Initial
Cost Estimate ($)

On-going Cost
Egtimate ($)

Noatification Requirements

Hazardous Waste Determination and Characterization

Generd Waste Analysis, LDR Waste Analysis, and
Written Waste Analysis

24-Hour Emergency Security System

Written Inspection Schedule

Personnel Training

Requirementsfor Ignitable, Reactive, and Incompatible
Wastes

Emergency Equipment Requirements

Arrangements with Local Authorities

Contingency Plan

Emergency Coordinator

Manifest System

Packaging, Labdling, Marking, and Placarding Wastes

Biennia Report Preparation

Operating Record

Groundwater Monitoring Program

Closure and Post-Closure Plans

Financial Assurance for Closure and Post-Closure

Financial Assurance for Third Party Liability Coverage

Corrective Action Schedule

Permitting

TOTAL COSTS

@ Cog edimates are to be obtained from Table 3-4 and summed for ato tal capita/initial and on-going cost

estimate.
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Table 3-3. Typical Cost Estimatesfor Representative Generatorswith Multiple Violations (1996 Dallars)

Typical Capital/Initial and On-
Going Costs

Compliance Activity Source Capital/Initial On-Going Assumptions

Notification Requirements ICR& PJ $242 $8Liyr Initial
» PE=3hrsfor OMB form (@ 0.5 hr/waste stream)
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» PE=1hr/yr for updates
* PM =10% of PEtime
e CL =15% of PEtime
» FE=10% of PEtime

Hazardous Waste Determination and Chapter 6 $8,477 0 Initial

Characterization + 18 analyses (6 wastes @ 3 analyses/waste) @ $264 ea. for
TCLP and 8-RCRA metals. All characteristic wastes. Labor
costs asin Chapter 6.

Land Disposal Redtrictions Waste Chapter 7 0 0 Not applicable since al wastes are assumed to be sent off-siteto a
Analysisand Written LDR Plan commercial TSD.

Written Inspection Schedule ICR& PJ $966 $1,019/yr | Initial
» PE =12 hrsto develop schedule
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» PE =2 hrglyr to update schedule
» FL =24 hrglyr to record problems in inspection log
» FE=10% of PE and FL time
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Table 3-3. Typical Cost Estimatesfor Representative Generatorswith Multiple Violations (1996 Dallars)

Compliance Activity

Source

Typical Capital/Initial and On-
Going Costs

Capital/Initial

On-Going

Assumptions

Personnel Training

PJ

$1,998

$1,624/yr

Initial

» PE =12 hrsto develop materiadsfor training facility

personnel

» PE=8hrtotrain facility personnel

» FEand FL =16 hrsinitia training (8 hr/person)

» PM =10% of PE timeto develop materias

» CL =15% of PE timeto develop materias
On-Going

» PE =8 hrglyr to review materials for update

» PE =6 hrglyr to update facility personnel

» FEand FL = 12 hrglyr update training (6 hr/person)

* PM =10% of PE timeto review and update materials

» CL =15% of PE timeto review and update materials

Reguirements for Ignitable, Reactive, and
Incompatible Wastes

PJ

$518

$161/yr

Initial
» PE=8hrsfor procedures
» PM =10% of PEtime
o CL =15% of PE time
» FE=10% of PEtime
On-Going
» PE=2hrglyr for updates
» PM =10% of PEtime
o CL =15% of PE time
o FE=10% of PEtime
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Table 3-3. Typical Cost Estimatesfor Representative Generatorswith Multiple Violations (1996 Dallars)

Typical Capital/Initial and On-
Going Costs

Compliance Activity Source Capital/Initial On-Going Assumptions

Emergency Equipment Requirements PJ $6,106 $1,792/yr | Initial
» PE =16 hrsto order equipment
» PE=8hrstoingall equipment
» FL =16 hrsto ingtal equipment
« Emergency equipment = $3,700
* PM =10% of PEtime
+ FE=10% of PE and FL time
On-Going
» PE =12 hrglyr oversight
» FL =24 hrgyr testing and maintenance
* PM =10% of PEtime
» FC=10% of PE and FL time

Arrangements with Local Authorities and Chapter 8 $5,306 $523/yr Initial
Contingency Plan » Labor costsasin Chapter 8 for amedium generator with 6
waste streams
On-Going
» Labor costsasin Chapter 8 for amedium generator with 6
waste streams

Manifest System ICR& PJ $851 $1,705/yr | Initial

« Storage cabinets = $529

» PE=4hrsfor setup

* PM =10% of PEtime

+ CL =15% of PEtime

+ FE=10% of PEtime
On-Going

+ 6 waste streams sent off-site

» FE=6hrglyr oversight

» FL =36 hrglyr for forms

+ PE=10%of FE and FL time
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Table 3-3. Typical Cost Estimatesfor Representative Generatorswith Multiple Violations (1996 Dallars)

Typical Capital/Initial and On-
Going Costs
Compliance Activity Source Capital/Initial On-Going Assumptions

Packaging, Labeling, Marking, and PJ $1,288 $3,083/yr | Initial

Placarding Wastes » 6 waste streams sent off-site
» PE =16 hrsto develop procedures
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime

On-Going

+ 6 waste streams sent off-site
» FE=6hrgyr oversight
o FL =72 hrglyr for implementing procedures
» PE=10% of FE and FL time

Biennial Report Preparation PJ 0 $644/yr On-Going
» PE =4 hrglyr for waste generation report (i.e., 8 hrs every

other year)
» PE =4 hrglyr for waste reduction report (i.e., 8 hrs every
other year)
* PM =10% of PEtime
e CL =15% of PEtime
» FE=10% of PEtime
TOTAL COST FOR MULTIPLE NA Total cost equals the sum of the cost for all the appropriate
VIOLATIONS individual violations for the facility for which EBN isbeing
calculated.

Key: PJ= Professiona Judgement (see Reference 1)
ICR = EPA Information Collection Request (see References 2 and 3)
NA = Not Applicable
Consultant Labor:
AT = Attorney @ $98/hr
PL = Paralegd @ $37/hr
PE = Project Engineer @ $101/hr
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PM = Project Manager @ $139/hr
CL =Clericd @ $25/hr

Facility Labor:

PR = President @ $137/hr

FE = Engineer @ $70/hr

FL = Laborer @ $23/hr

FC = Clerical @ $21/hr
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Compliance Activity

Source

Typical Capital/Initial and On-
Going Costs

Capital/Initial

On-Going

Assumptions

Notification Requirements

ICR& PJ

$241

$81/yr

Initial
» PE=3hrsfor OMB form (@ 0.5 hr/waste stream)
» PM =10% of PEtime
o CL =15% of PEtime
» FE=10% of PEtime
On-Going
» PE=1hr/yr for updates
» PM =10% of PEtime
o CL =15% of PE time
o FE=10% of PEtime

Hazardous Waste Determination and
Characterization

Chapter 6

$8,020

Initial
« 18 anayses (6 wastes @ 3 andyses/waste) @ $250 ea.
for TCLP and 8-RCRA metdls. All characteristic wastes.
L abor costs asin Chapter 6.

General Waste Analysis, LDR Waste
Analyss, and Written Waste Analysis Plan
Including Land Disposal Restrictions

Chapter 7

$12,430

$6,540/yr

Initial
» Genera waste analysis[18 analyses (6 wastes @ 3
analysesiwaste)] @ $150/each for physical and chemical
parameters not included in the hazardous waste
determination.
» Land disposa restrictions (LDR) waste analysis (2 wastes
@ 3 analyses/waste) @ $1000/each to verify treated
wastes comply with L DR treatment standards
» Labor cogts for sample collection and waste analysis plan
asin Chapter 7
On-Going
» Land disposa restrictions (LDR) waste analysis (2 wastes
@ 3 analyses/'waste) @ $1000/each to verify treated
wastes comply with L DR treatment standards
» Labor costsfor sample collection asin Chapter 7
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Typical Capital/Initial and On-
Going Costs

Compliance Activity Source Capital/Initial On-Going Assumptions

Written Inspection Schedule ICR& PJ $966 $1,019/yr Initial
» PE =12 hrsto develop schedule
* PM =10% of PEtime
e CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» PE =2 hrglyr to update schedule
» FL =24 hrglyr to record problems in inspection log
» FE=10% of PE and FL time

Personnel Training PJ $2,052 $1,464/yr Initial

» PE =12 hrsto develop materiadsfor training facility

personnel

» PE=8hrtotrain facility personnel

» FEand FL =16 hrsinitia training (8 hr/person)

» PM =10% of PE timeto develop materias

» CL =15% of PE timeto develop materias
On-Going

» PE =8 hrglyr to review materials for update

» PE =6 hr to update facility personnel

» FEand FL = 12 hrsupdate training (6 hr/person)

* PM =10% of PE timeto review and update materials

» CL =15% of PE timeto review and update materials

Requirements for Ignitable, Reactive, and PJ $644 $161/yr Initial
Incompatible Wastes » PE=8hrsfor procedures
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» PE=2hrglyr for updates
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Compliance Activity

Source

Typical Capital/Initial and On-
Going Costs

Capital/Initial On-Going

Assumptions

Emergency Equipment Requirements

PJ

$5,906 $1,792/yr

Initial
» PE =16 hrsto order equipment
» PE=8hrstoingall equipment
» FL =16 hrsto ingtal equipment
« Emergency equipment = $3,500
* PM =10% of PEtime
+ FE=10% of PE and FL time
On-Going
» PE =12 hrglyr oversight
» FL =24 hrgyr testing and maintenance
* PM =10% of PEtime
» FE=10% of PE and FL time

Arrangements with Local Authorities And
Contingency Plan

Chapter 8

$5,020 $495/yr

Initial
» Labor costs asin Chapter 8 for amedium generator with
6 waste streams
On-Going
» Labor costs asin Chapter 8 for amedium generator with
6 waste streams

Manifest System

ICR& PJ

$411 $852/yr

Initial

« Storage cabinet = $250

» PE=2hrsfor setup

» PM =10% of PEtime

o CL =15% of PE time

o FE=10% of PEtime
On-Going

» 3 wagte streams sent off-site

» FE=3hrgyr oversight

» FL =18hrglyr for forms

o PE=10%of FEand FL time
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Compliance Activity

Source

Typical Capital/Initial and On-
Going Costs

Capital/Initial

On-Going

Assumptions

Packaging, Labeling, Marking, and
Placarding Wastes

PJ

$644

$1,296/yr

Initial
» 3 wagte streams sent off-site
» PE =8 hrsto develop procedures
» PM =10% of PEtime
o CL =15% of PEtime
» FE=10% of PEtime
On-Going
» 3 waste streams sent off-site
» FE=3hrgyr oversight
» FL =36 hrglyr for implementing procedures
o PE=10%of FEand FL time

Biennial Report Preparation

PJ

$644/yr

On-Going

» PE =4 hrglyr for waste generation report (i.e., 8 hrs every
other year)

» PE =4 hrglyr for waste reduction report (i.e., 8 hrs every
other year)

* PM =10% of PEtime

+ CL =15% of PEtime

» FE=10% of PEtime

Operating Record

ICR& PJ

$1,466

$5,319/yr

Initial
« Storage cabinets = $500
o PE=12hrsfor setup
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» FE=6hrglyr for oversight
» FL =120 hrslyr to maintain operating record
+ FC=15% of FE and FL time
+ PE=10%of FE and FL time
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Typical Capital/Initial and On-

Going Costs
Compliance Activity Source Capital/Initial On-Going Assumptions
Groundwater Monitoring Program Chapter 4 | $201,835 (Part $60,910/yr Capital/Initial
264) (Part 264) » Costsasin Chapter 4
$71,220 $7,290/yr On-Going
(Part 265) (Part 265) » Costsasin Chapter 4
Closure and Post-Closure Plans ICR& PJ $28,980 $1,288/yr Initial
» PE =360 hrsto develop plan
* PM =10% of PEtime
+ CL =15% of PEtime
+ FE=10% of PEtime
On-Going
» PE =16 hr/yr for revisions
* PM =10% of PEtime
e CL =15% of PEtime
+ FE=10% of PEtime
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Compliance Activity

Source

Typical Capital/Initial and On-
Going Costs

Capital/Initial

On-Going

Assumptions

Financia Assurance for Closure and Post-
Closure

ICR& PJ

$30,000
(%1,000,000
closure/post-

closure)

$20,000/
additional
$1,000,000
closure/post-
closure

$21,300/yr

(%1,000,000

closure/post-
closure)

$20,000/yr/
additional
$1,000,000
closure/post-
closure

Initial

» PE =60 hrsto develop closure/post-closure cost
estimates

« PM =12hrsto review cost estimates

« AT =12hrsto review financial assurance mechanisms

» PL =8hrsto review surety bond

+ PR=15hrsto select financial assurance mechanism and
negotiate fees

+ FE=8hrstoreview cost estimates

» CL =12 hrsadministrative support

» FC =8 hrs administrative support

» Costsfor financia assurance using a surety bond

» Costs assume afacility requires financial assurance for
$1,000,000. Additional costs per $1,000,000 included.

On-Going

» PE =6 hrsto review and update cost estimates

» PL =11 hrsto review surety bond

o AT =3hrsto review surety bond

» Costsfor financia assurance using a surety bond

» Costs assume afacility requires financial assurance for
$1,000,000. Additional costs per $1,000,000 included.

Financial Assurance for Third Party
Liability Coverage

ICR& PJ

$80,000

$75,000/yr

Initial
« AT =12hrsto review financial assurance mechanisms
» PL =4hrsto review insurance policy
+ PR=23hrsto select financial assurance mechanismsand
negotiate fees
» FC =4 hrs administrative support
« Insurance premium payment at $75,000 for sudden and
nonsudden rel eases using insurance as in Chapter 10
On-Going
« Insurance premium payments at $75,000/year for sudden
and nonsudden releases
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Table3-4. Typical Cost Estimatesfor Representative TSDswith Multiple Violations (1996 Dollars)

Typical Capital/Initial and On-

Going Costs
Compliance Activity Source Capital/Initial On-Going Assumptions
Corrective Action Schedule PJ $966 $483/yr Initial

» PE =12 hrsto develop schedule

* PM =10% of PEtime

e CL =15% of PEtime

+ FE=10% of PEtime

On-Going

» PE =6 hrglyr for updates

* PM =10% of PEtime

+ CL =15% of PEtime

» FE=10% of PEtime

Permitting Chapter 9 $34,500 $12,000/5yr | Initia
» Labor costsfor Part A permit application asin Chapter 9
» Labor costsfor Part B permit application asin Chapter 9
- Includes generd information requirements,
groundwater monitoring requirements, solid waste
management units requirements, and aland based unit
(i.e., surface impoundment or landfill) requirements
On-Going
» Permit renewal every 5 years as specified in Chapter 9
TOTAL COST FOR NA Total cost equals the sum of the cost for all the appropriate

MULTIPLE VIOLATIONS

individual violations for the facility for which EBN isbeing
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Key: PJ=Professional Judgement (see Reference 1)

1

ICR = EPA Information Collection Request (see References 2 and 3)
Consultant Labor:
AT = Attorney @ $98/hr
PL = Paraegal @ $37/hr
PE = Project Engineer @ $101/hr
PM = Project Manager @ $139/hr
CL = Clerica @ $25/hr
Facility Labor:
PR = President @ $137/hr
FE = Engineer @ $70/hr
FL = Laborer @ $23/hr
FC = Clerica @ $21/hr
NA = Not Applicable

Representative TSD assumed to have 6 waste streams (3 disposed off-dte (i.e,, commerc ial TSD) and 3 managed in on-site land based non-commercial TSD unit).
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CHAPTER 4. GROUND-WATER MONITORING PROGRAM

This chapter presents cost estimates for compliance with both a40 CFR Part 264 (permitted facility) and Part
265 (interim status facility) ground-water monitoring program. While requirements related to the designan  d
ingdlation of ground-water monitoring systemsaresmilar at permitte d and interim status facilities, separate cost
functions were developed for both types of ground-water monitoring system to reflect differencesin analytica
parameters, sampling frequency, typica numb er of wells, and reporting requirements. For either type of system,
cogtsincurred by afacility will fal into one of tw o categories: (1) initial (up front) costs for site characterization,;
design and indallation of the system; a nd sampling and analysis to establish background concentrations, and (2)
recurring annual costs for sampling, analysis, and reporting.

Cost estimates presented in this chapter represent initial and on-going compliance costsin 1996 dollarsfor  a
“typica” Pat 264 ground-water monitoring program and aminimum Part 265  ground-water monitoring program.
These costsare provided asguidance. If sufficient information is available, unit quantitiesin the cost functions
can be adjusted up or down to derive facility-specific cost estimates. Costs for compliance monitoring an  d
corrective action procedures under 8264 at a permitted facility and assessment monitoring under 8265 ata n
interim status facility are not included in the cost estimates because they are site-specific.

This chapter is organized into five sections. Section 4.1 presents definitions of terms; Section 4.2 presents an
overview of RCRA ground-water monitoring requirements,  Section 4.3 presents assumptions made to derive the
cost estimates; Section 4.4 presents costs; and Section 4.5 provides references.

4.1 Definitions

Definitions are provided for the following terms used in the cost estimates devel oped for this chapter:

Ground water Water below the land surface in azone of saturation.

Upgradient well A monitoring wdl whichisingale d hydraulically upgradient
(i.e, inthedirection of increasing static head) from the limit
of the waste management area.

Downgradient well A monitoring well which is ingalled hydraulical y
downgradient (i.e, i n the direction of decreasing static head)
from the limit of the waste management area.

Wl cluster A wdl duster consists of three wells at different depths near

each other to provide a vertical profile of ground-wate r
composition.
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Hollow stem auger drilling A ground-water monitoring well drilling method which uses
ahdicd auger withahallow shaft t hus allowing soil samples
to be collected through the shaft. This drilling method i s
advanced in five-foot sections.

Split spoon samples A tube sampler that alows collections of soil sample s
through pounding into the ground. The tube opens b y
splitting in half lengthwise for sample collection.

Shelby tube A thin-walled tubular device pressed into an open borehole
to obtain an undisturbed core sample of u nconsolidated strata
(Nielsen, 1991).

4.2 Overview of RCRA Ground-Water Monitoring Requirements

Ground-water monitoring must be performed at RCRA-regulated hazardous and radioactive mixed wast e
management units, or facilities, where hazardous waste is stored or disposed of in or ontheland. Such unit s
indudeinterim status and permitted surface impoundments, landfills, and land treatment units. The owners, or
operators, of permitted waste piles are also required to perform ground-water monitoring. Ground-wate r
monitoring also can be required at miscellaneous units, such as  geologic repositories or chemical, physical, or
biological treatment units that are not tanks, surface impoundments, and land treatment units.

421 Ground-Water Monitoring at an Interim Status Facility (40 CFR Part 265)

A monitoring system devel oped under 40 CFR 265.91 must consist of at least four wells: one upgradient from
the unit and three downgradient [40 CFR 265.91(a)]. The upgradient well(s) collect(s) ground-water samples
that are representative of background ground-wa ter quality in the uppermost aquifer near the facility and that are
not affected by the facility. Samples from downgradient wells are tested for the presence of any statisticall 'y
significant amounts of hazardouswa ste or hazardous constituents that migrate from the waste management area
to the uppermost aquifer. A determination that the ground water is contaminated is based on a comparison of
the data from upgradient and downgradient wells.

Under 40 CFR 265.92, sampling of the upgradient well(s) must take place quarterly for afull year to establish
background parameters indicating the suitability of the ground water as  a source of drinking water [ Appendix
[11 to 40 CFR 265], establish the g uality of the ground water [40 CFR 265.92(b)(2)], and establish the extent of
ground-water contamination [40 CFR 265.92(b)(3)]. After thefirst year, all monitoring wells must be sampled
at least annually for ground-water quality parameters and sampled at least semi-annually for ground-wate r
contamination indicator parameters. In addition, the eevation of the ground-water surface at each monitoring
well must be determined each time a sample is obtained [40 CFR 265.92(€)] to determine if horizontal an d
vertical flow gradients have changed since the initia site characterization.

4-2 September 1997



If the results of datistical tests show a significant increase (or pH decrease) over initial background, the facility
must ingtitute an assessment monitoring program to determine the nature, extent, and rate of the ground-water
contamination. 40 CFR Part 265.93(a) requires the owner/operator to develop an assessment program outline
to facilitate the timely implementation of an assessment monitoring program.

422 Ground-Water Monitoring at a Permitted Facility (40 CFR Part 264)

A detection monitoring system developed under 40 CFR Part 264 for a permitted facility is designed to detect
achangein ground-water qudity inwel s surrounding a unit subject to the ground-water monitoring regulations.
The ground water a the downgradient edge of the unit must bemon itored for indicator parameters or constituents
specified in the facility permit [40 CFR 264.98(a)]. These parameters and constituents are established by th e
permit writer based on information in thefacility'swaste analysis plan, waste characterization, site hydrogeologic
investigation, and proposed plan for ground-water monitoring of waste parameters and congtituents.

Background levels must be established for each of the indicator parameters and congtituents monitoredinth e
detection program (40 CFR 264.97). Then umber and kinds of samples collected to establish background levels
must be appropriate for the form of statistical tests used to determineif a

contaminant release to ground water has occurred. The procedure must involve at least four samples, taken at
aninterval that assuresthat an independent sampleis obtained each time [40 CFR 264.97(g)]. During detection
monitoring, background samples are compared with downgradient samples using one of the statistical methods
described in 40 CFR 264.97(h) to determineif thereis evidence of ground-water contamination.

Detection monitoring continues during the active life of the unit and during the post-closure care period, unless
compliance monitoring istriggered by detection of hazardous constituents in the ground water (40 CFR 264.98).

4.3 Assumptions

This section presents assumptio ns made to develop cost estimates for compliance with the RCRA ground-water
monitori ng requirements under 40 CFR Part 264 and Part 265. For the purpose of clarity, assumption relative
to §264 monitoring systems and 8265 monitoring systems are presented in separate  subsections. Differences
between the two systems are reflected in analytical parameters required, frequency of sampling, typical depths
and number of wells, and reporting requirements.

431 Assumptionsfor Part 264 Compliance Cost Estimates

The costs for compliance with a typical 40 CFR Part 264 ground-water monitoring program is based onth e
following assumptions,

. A hydrogeologic investigation will be conducted to determin e the number, location, and depth of ground-
water monitoring wells. Information from the investigation also will aid in the sdlection of typean d
quantity of wel construction materials and screen dot size. For the Part 264 ground-water monitoring
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system, atotal of 6 soil borings at various depths are assumed. 7 It is recognized that a hydrogeologic
investigation can be significantly more complex than the one described for these cost functions. Fo r
example, additional costs might be incurred for tasks such as. geotechnical analyses of rock and soils
samples, cone penetrometer surveys, geophysical surveys, agrial photo survey, and application o f
computer-based models.

Part 264 does not specify the number of wells needed, but says the number of monitoring wellsmus  t
consist of asufficient number of wellsto provide representative sampling of the upper-most aquifer
The number of wellsfound at permitted facilitiesistypically between 10 and 30, however, the number
of wells can exceed 100 for very large facilities. ® For the Part 264 ground-water monitoring syste m
example used inthis chapter atotal of 15 wells are assumed: six upgradient wells (three shallow wells
at the same depth and one cluster of three wells at different depths) and nine downgradient well s
consisting of three, three-well clusters with the wdllsin each cluster at different depths.

The Part 264 shdlow (upgradient) wdllsare 50 ft. degp  and the well clusters consist of three wells which
are 45 ft., 90 ft., and 145 ft. deep.

The capita costs for Part 264 wells assume the following construction and design characteristics:

e Hollow stem drilling method;

»  Split spoon samples collected every 5 feet per well for visual classification of soil;

e Two 3-inch thin wall samples collected per well for undisturbed sampling;

*  Two-inch diameter 304 stainless stedl casing;

»  Grout with neat cement the length of the casing;

» Two-inch diameter, 10-foot length stainless steel screen with  gravel pack the length of the screen
for shalow wdlsand 2-inch diameter, 5-foot length sainlesss ted screen with gravel pack the length
of the screen for each cluster well;

»  Protectivelock cover and three posts for each well;

» Dedicated sampling system for withdrawing ground-water samples which includesthe followin g
itemsfor each well:

»  Stainless sted down-well bladder pump °,
» Teflon lined twin connecting tubing,

" Notethat the hydrogeologic investigation and installation of wells are not necessarily separate events, but they have been

broken out as such in this chapter because complex sites usually require multiple phases of field work. On the other hand, if sufficient
information aready exists about a particular site, a hydrogeol ogic investigation might not be necessary, and the cost would not be
included in the compliance cost estimate.

8 Personal communication between Jm Brown (USEPA, OSW-PSPD) and Bob Stewart (SAIC). December 6, 1996.

9 Use of dedicated bladder pumpsis not typical industry practice, however, it is consistent with recent EPA guidance and

research which discourages the use of bailers and states a preference for the use of pumps (such as bladder pumps) capable of low-
flow (e.g., 0.1-0.5 L/min) sampling rates (see USEPA, 1992 and Puls and Barcelona, 1996).
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432

e Two-inch diameter well cap assembly,

»  Purging pump for reducing purging time and volume,
e Support cable and inflation tubing for purging pump,
e Teflon water-level measurement probe, and

e Probetubing; and

e Sampling system network componentswhich arenesdedto o perate a dedicated sampling system and
are independent of the number of ground-water monitoring wells at afacility:

e Controller for purging pump for alowing inflation, adjustment, and verification of purgin g
pump operation,

» Digita readout indicator for water-level measurement probe, and

»  Portable dectronic contr oller/compressor cart with gasoline engine for operating sampling and

purging equipment.

The facility will hire aloca consulting firm to initiate and implement the ground-water monitorin g
program. The consulting firm will perform activitiessuch assti ng monitoring wells, preparing sampling
and analysis plans, establishing background concentrations, developing a ground-water monitorin g
program, performing sampling and analysis, evaluating ground-water evations, and submittin g
monitoring results to the Regional Administrator. The cost functions assume the use of a loca |
conaulting firm, thereforetravel costs (i.e., time, transportation, and per diem) for the consultants have
not been included. If afacility can not hire aloca firm, travel costs should be estimated based 0 n
facility-specific circumstances.

Thefadility will provide afacili ty engineer for oversight during the development and implementation of
the monitoring program.

Sample containers and preservat ives will be supplied by the laboratory and the costs are included in the
analytical costs.

Part 264 ground-water monitoring regulations allow for waivers, exceptions, demongtrations, an d
proceduresto befollowed for statistically significant increases in constituent concentrations over initial
background, etc. A “typica” ground-water monitoring program will not involve these types o f
exceptions or contingencies and therefore they were not included in the cost estimates as they are very
site specific. For a Part 264 ground-water monitoring program, the facility will conduct detectio n
monitoring (40 CFR 264.98) only.

Assumptionsfor Part 265 Compliance Cost Estimates

The cogts for compliance for a minimum Part 265 ground-water monitoring program is based on the following
assumptions:
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A hydrogeologic investigation will be conducted to determin e the number, location, and depth of ground-
water monitoring wells. Information from the investigation also will aid in the sdlection of typean d
quantity of wel construction materials and screen dot size. For the Part 264 ground-water monitoring
system, a total of 6 soil borings to 50 feet are assumed. It is recognized that a hydrogeologi ¢
investigations can be significantly more complex than the one described for these cost functions. For
example, additional costs might be incurred for tasks such as. geotechnical analyses of rock and soils
samples, cone penetrometer surveys, geophysical surveys, agrial photo survey, and application o f
computer-based models.

For aPart 265 ground-water monitoring system, a minimum of four wells, one upgradient and thre e
downgradient, as specified in the regulations (40 CFR 265.91(a)) is assumed.

The Part 265 monitoring wells are 50 ft. deep.
The capita costs for Part 265 wells assume the following construction and design characteristics:

e Hollow stem drilling method;
»  Split spoon samples collected every 5 feet per well for visual classification of soil;
e Two 3-inch thin wall samples collected per well for undisturbed sampling;
»  Two-inch diameter 304 stainless stedl casing;
»  Grout with neat cement the length of the casing;
e Two-inch diameter, 10-foot length stainless steel screen with gravel pack the length of the screen;
»  Protectivelock cover and three posts for each well;
» Dedicated sampling system for withdrawing ground-water samples which includesthe followin g
itemsfor each well:
e Stainless sted down-well bladder pump,
e Teflon lined twin connecting tubing,
e Two-inch diameter well cap assembly,
*  Purging pump for reducing purging time and volume,
»  Support cable and inflation tubing for purging pump,
e Teflon water-level measurement probe, and
*  Probetubing; and

e Sampling system network componentswhich areneededto o perate a dedicated sampling system and
are independent of the number of ground-water monitoring wells at afacility:

e Controller for purging pump for alowing inflation, adjustment, and verification of purgin g
pump operation,

» Digita readout indicator for water-level measurement probe, and

»  Portable dectronic contr oller/compressor cart with gasoline engine for operating sampling and

purging equipment.
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. Thefacility will hire a consulting firm to initiate and implement the ground-water monitoring program.
The consulting firm will perform activities such as siting monitoring wells, preparing samplingan d
andydisplans, establishing background concentrat ions, devel oping a ground-water monitoring program,
performing sampling and analysis, evauating ground- water elevation, and submitting monitoring results
to the Regional Administrator. The cost functions assume the use of aloca consulting firm, therefore
travel costs (i.e., time, transportation, and per diem) for the consultants have not been included. If a
facility can not hire a local firm, travel costs should be estimated based on facility-specifi ¢
circumstances.

. Thefadility will provide afacili ty engineer for oversight during the development and implementation of
the monitoring program.

. Sample containers and preservat ives will be supplied by the laboratory and the costs are included in the
analytical costs.
. Parts 265 ground-water monitoring regulations alow for waivers, exceptions, demonstrations, an d

proceduresto be followed for statistically significant increases in constituent concentrations over initial
background, etc. A “typica” ground-water monitoring program will not involve these types o f
exceptions or contingencies and therefore they were not included in the cost estimates as they are very

site specific.
44 Costs

This section provides detailed cost functions and cost estimates  for implementing a detection monitoring program
in compliance either 40 CFR Part 264 or Part 265. Section 4.4.1 presents detailed cost functions and cos t
esimates based on hypothetical scenarios, and Section 4.4.2 provides guidance for developing facility-specific
costs estimates.

441 Cos Esimatesfor Implementing Detection Monitoring Under 40 CFR Parts 264 and 265

Tables4-1through 4-8 present compliance costsin 1996 dollarsfor  a“typical” Part 264 ground-water detection
monitoring program. Tables4-9 through 4-16 prese nt compliance costsin 1996 dollars for aminimum Part 265
ground-water detection monitoring program. For boththe26 4 and 265 systems, costs are presented in two parts:
(D initial costsincurred “up front” (to conduct the hydrogeologic investigation, install monitoring wells,an d
establish backgro und concentrations), and (2) subsequent recurring costs for sampling, analysis, and reporting.
Thefollowing exhibit provides a*“road map” to the reader to aid in the use of the tables:
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Task Description

Cost Tablesfor Part
264 Ground-Water
Monitoring System

Cost Tablesfor Part
265 Ground-Water
Monitoring System

Initial “up front” Costs

Hydrogeologic Investigation

Table4-1

Table4-9

Design, Installation, Maintenance
of System

Table4-2

Table 4-10

Sampling and Analysis

Table 4-3 (Sampling)

Table 4-4a (Analytical Costs -
Field Samples)

Table 4-4b (Analytical Costs -
QC Samples)

Table 4-11 (Sampling)

Table 4-12a (Analytical Costs -
Field Samples)

Table 4-12b (Analytical Costs-
QC Samples)

Reporting

Table4-5

Table 4-13

Recurring/Annual Costs

Sampling and Analysis

Table 4-6 (Sampling)

Table 4-7a (Analytical Costs -
Field Samples)

Table 4-7b (Analytical Costs -
QC Samples)

Table 4-14 (Sampling)

Table 4-15a (Analytica Costs -
Field Samples)

Table 4-15b (Analytical Costs-
QC Samples)

Reporting

Table4-8

Table 4-16

These costs are provided as guidance. If sufficient information is available, unit quantities presented in th
detailed cost functions can be adjusted as needed to derive facility-specific cost estimates, as discussed in th
following sections.

4.4.2 Deveoping Facility-Specific Cost Estimates

This section provides guidance for adjusting certain unit  quantities and cost presented in Section 4.4.1 to develop
facility-specific costs estimates.

Hydrogeologic | nvestigation

. A hydrogeologic investigetion can includeanumber of  additional task not included in the cost estimates.
For example, any of thefoll owing tasks may required depending on the quantity and quality of existing
data and the complexity of subsurface conditions at the facility: geophysical survey, anaysiso f
geotechnicd sample (eg., g rain size distribution, Atterberg limits), aerial photography, and application
of computer-based models.

Monitoring Well Capital Unit Costs
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M obili zation/Demobilization :  Costs charged by drillers for mobilization and demobilizatio n
(“mob/demob”™) can vary significantly (from $1,000 to $10,000 or more) depending on the trave |
distance required by thedriller s, the amount of materials and supplies to be transported (which is based
on the number and depths of wells and borings), and type and number of rigs and other equipmen t
required. Mob/demob cogsfor drillersshould  be adjusted according to facility-specific conditions. For
example, if a site requires a small number of shallow wells, and aloca driller is available, then a
mob/demob cost of $1000 might be appropriate. If asite requires alarge number of deep wells, and a
locdl driller is not available, then mob/demob costs could exceed $10,000.

Wel Casng and Screen Materials : The cost models assume the use of two-inch stainless steel casing
and screen materiads. However, ingdlation of 4-inch PV C monitoring wells is more common practice.
PV C isresistant to corrosion, lightweight, low maintenances, and low cost. If 4-inchPVC wdlsar e
appropriate, typical unit cogts are $21.00/ft for ¢ asing and $28.00/ft for screen and sand pack (including
installation).

Drilling Costs: Rates charged by drillers can differ from those presented in Tables 4-2 and 4-10 .
Facility-specific cost estimates for a hydrogeologic investigation and ground-water monitoring wel |
install ation can be obtained by contacting local well drillers. Site-specific variable that should b e
consdered include:

. Geologic materid (eg., sandy soil, clay soil, limestone, etc.) to be drilled which determinesthe
drilling method (e.g., rotary, auger, jetting, etc);

. Number of boreholes, depth, and split-spoon samples required;

. Well diameter;

. Well depth and length of screened interval;

. Casing and screen materid (e.g., stainless sted or PVC);

. Number of wellsdrilled;

. Number of rigs used to drill wells;

. Digtance traveled by drilling team to the site (affects mobilization/demobilization costs which
can vary significantly): and

. Leve of contamination and personal protection required (e.g., Level B, C, D).

Analytical Methods and Costs

For a Part 265 monitoring system (interim status facility), the congtituents and monitoring frequency ar e
edtablished by the regulation. However, for the Part 264 monitoring system (at a permitted facility), the indicator
parameters and condtituentsfor which monitoring must be performed are specified in the facility’ s permit by the
permit writer and are based on exam ination of the wastes treated, stored, and disposed at the facility. If facility-
specific costs for analysis of ground-water sample are required, parameters should be sdected based 0 n
information in thefacility’ swaste anadlysis plan, wast e characterization, site hydrogeologic investigation, and any
other waste-specific information available.
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CHAPTERS5. OFF-SSTE MANAGEMENT OF WASTES

This chapter presents unit prices for transportation, treatment, recycling, and disposal of wastes for usei n
cdculating the economic benefits of noncompliance with RCRA regulations. The number of itemsidentified in
thischapter are limited. The case development officer should review appropriate State and local regulations to
determineif an additiona economic benefit wasgained by a voiding the payment of permit fees, etc. This chapter
isdivided into the following three sections: definitions, commercia transportation, and commercia hazardous
waste treatment, recycling, and disposal.

51 Definitions

Definitions are provided for the following terms used in the cost estimates developed for this chapter.

Contaminated Sail Waste that is primarily soil contaminated with any listed or
characteristic waste.
Halogenated Solvents Any liquid waste that contains an organic constituent listed

in the FOO1-FOO05 definitions, with greater than 0.1 percent
halogen content and greater than 90 percent organic content.

Nonhalogenated Solvent Any liquid waste that contains an organic constituent listed
in the FOO1-FOO05 definitions, with less than 0.1 percen t
halogen content and greater than 90 percent organic content.

Halogenated Organic Liquids Any liquid wastethat does not contain a constituent listed in
the FO01-FO05 definitions, with greater than 0.1 percen t
halogen content and greater than 90 percent organic content.

Nonhalogenated Organic Liquids Any liquid wastethat does not contain a constituent listed in
the FOO01-FO05 definitions, with less than 0.1 percen t
halogen content and greater than 90 percent organic content.

Mixed Organic/Inorganic Liquids Any liquid waste with organic content between 1 and 9 0
percent.

Inorganic Liquidswith Organics Any liquid waste with an orga nic content less than 1 percent,
but no metals exceeding 1 ppm.

Inorganic Liquidswith Metals Any inorganic liquid waste that contains RCRA -regulated metalsin

excess of 1 ppm and trace amounts (< 1 ppm) of organic content.
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Halogenated Organic Sludges/Solids Any waste that has greater than 5 percent suspended solids,
greater than 0.1 percent h alogen content, and greater than 90
percent organic content.

Nonhalogenated Organic Any waste that has greater than 5 percent suspended solids,
SludgesySolids less than 0.1 percent halogen content, and greater than 9 0
percent organic content.

Mixed Organic/Inorganic Any wagte with greater than 5 percent suspended solids and
SludgesySolids with an organic content between 1 and 90 percent.
Inorganic Sludges/Solids Any waste with greater than 5 percent suspended
Solidswith Metals solids and with at least 10 ppm of RCRA-regulated metals,

and trace amounts (<1 ppm) of organic content.

Contaminated Debris Waste consisting of concrete, wood, rags, protective clothing,
piping, decommissioned tanks and reactors, etc.
contaminated with any listed or characteristic waste.

PCB Salids Some States have designated PCBs as hazardous under the
State' s hazardous waste management program. PCB solids
are defined as PCB waste with greater than 5 percen t
suspended solids including drummed wastes, capacitors ,
transformers, electric motors, pumps, €tc.

PCB Liquids Some States have designated PCBs as hazardous under the
State' s hazardous waste m anagement program. PCB liquids
are defined as PCB waste with lessthan 5 percent suspended
solids.

52 Commercial Transportation

Commercid pricesfor transporting three different waste type s—-bulk liquids, bulk solids, and drums (55-gallon)--
over a range of one-way haul distances are estimated using DPRA’s Transportation Cost Moddel. Th e
assumptions made in using the Transportation Cost Mode and in developing the transportation prices ar e
documented in the following section.

521 Assumptions

DPRA’s Trangportation Cost Mode determines the total price and unit price for commercially transporting a
specified amount of waste a designated distance. The model calculates the price based on parameters selected
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by the user such as: vehicle capita costs, annua costs (i.e., driver’'s wage, fud, ail, tires, maintenance, an d
repairs), overhead rate, insurance, taxes, generd  and administrative rate, profit, interest rate, the truck speed and
gas mileage, timefor loading/unloading the vehicle , and the amortization period. The model’ s three most critical
parameters in determining the transportation price are the driver's wage, the profit rate, and the vehicl e
load/unload time.  The following assumptions are used:

Full net loads for the trucks range from 20 to 25 tons, resultingi  n combined weights which do not exceed
thelegd limit of 80,000 pounds (gross vehicle weight).

. Bulk liquids are transported in a 6,000 gallon tanker with afull net load of 25 tons which isbased on
awaste density of 8.34 Ib/gal. Two hours for loading/unloading the tanker is assumed.

. Bulk solids are trangported in a 20 cubic yard roll-off trailer with  afull net load of 24 tons which is based
on awaste density of 1.2 ton/yd 3. A one-hour time requirement is assumed for loading/unloading the
trailer.

. Drummed wastes (55-gallon drums) are transported in an enclosed trailer with afull net load of 20 tons

whichisbased on awage dengity of 500 Ib/drum and atrailer capacity of 80 drums. A three-hour time
requirement is assumed for loading/unloading the trailer.

. A profit rate of 15 percent is assumed for the transporter.
. The unit prices are based on afull truck load of waste from one RCRA violator.
. The one-way distances salected for transportation price development are based on experience i n

developing costsin regulatory support of EPA’sland disposal restriction program.
5.22 Transportation Prices

Table5-1 presents unit pricesin 1996 dollars for transporting bulk liquid, bulk solid, and drummed wastes for
arangeof distances. The distances shown in Table 5-1 have been selected based on cost estimating experience
from numerous EPA regulatory support projects. *° Price estimates are reported in dollars per ton-mile for a |
threewastetypes, andin dol lars per gallon for bulk liquids, dollars per ton for bulk solids, and dollars per drum
for drummed wastes. If site-specific information on the haul distance from the RCRA violator'sfacilityto  a
commercial treatment or disposal facility is not available, the following one-way distances are recommended:

Commercia treatment or disposal facility 100 - 200 miles one-way
Cement kiln 200 miles one-way
Incinerator 500 miles one-way

19 The prices charged by commercial transportation companies may vary from region-to-region and state-to-state, therefore,
it is recommended that the Case Development Officer contact a nearby hazardous waste transporter to obtain alocal price quote.
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It should be noted that the transportation unit prices shown in Table 5-1 are based on afull truck load of waste
from one RCRA violator. Partial truck loadswill result in higher unit prices than those presented in Table 5-1.
Unit prices for transporting partial truck loads for the distances and waste types shown in Table5-1canb e
estimated as follows: [($/ton-mile x full net load x one-way distance)/tons to be hauled] or [($/ton x full ne t
load)/ton to be hauled/one- way distance]. For example, the unit price for transporting 20 tons of bulk solids 50
milesone-way isesimated asfollows: [($0.20/ton-milex 24 tons x 50 miles)/20 tong] = $12/ton or [($10.70/ton
X 24 tons)/20 tons/50 miles] = $0.25/ton-mile.

523 References

1 Commercid trangp ortation costs were obtained from the Transportation Cost Model DPRA devel oped
for the U.S. EPA in 1985. The modd was intended to assist EPA in cost estimation projects b y
cdculaing the tran sportation cost of various types of solid and hazardous wastes. The model contains
both hardwired- and user-spe cified unit costs. Hardwired costs were updated to 1992 dollars assuming
aninflation rate of five percent per year. User-specified unit costs were obtained in 1992 dollars.

2. All dollar values and costs developed by DPRA were originally in 1992 dollars and inflated to 199 6
dollars by the method described in Appendix A.

5.3 Commercial Hazardous Waste Treatment and Disposal

Commercia prices are developed for treating and disposing 15 different hazardous waste types based on price
guotes obtained from hazardous waste treatment and disposal vendors.  The waste types and the management
options are based on the Superfund Amendmentsand Reaut  horization Act (SARA) waste types and management
categories used by EPA g&ff i n developing capacity assurance plans under RCRA. The SARA waste typesand
management categories are defined in the “Technica Reference Manual for Reporting the Current Status o f
Generati on, Management Capacity, Imports and Exports,” (January 1989). The definitions and assumption s
madein developing the hazardouswastet reatment and disposal prices are documented in the following sections.

531 Assumptions

Hazardous waste treatment and disposal prices are based on the following key assumptions:

. Transportation prices are not included in the treatment and disposal prices.

. Unit pricesfor bul k liquids are reported in both tons and gallons. The following densities are assumed
in converting pricesto dollars per ton and per galon:
- Solvents and organic liquids at 7.8 Ib/gal;
- Mixed organic/inorganic liquids at 8 Ib/gal; and

- PCB liquids and inorganic liquids at 8.34 Ib/gal.

. A dudge and solids density of 10 Ib/gal is assumed.
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. Drummed management prices are not available for many of the waste types. In those cases, drummed
prices are derived from bulk prices and are increased to account for the additional burden of handling
drums. Based on limited drum pricing in formation and engineering judgement, derived drummed prices
are increased 50 percent for incineration, treatment, deepwell injection, and PCB landfills. Thos e
drummed prices that are derived from bulk prices are noted with an asterisk in the table.

5.3.2 HazardousWaste Treatment, Recycling, and Disposal Prices

Table5-2 lists some typical EPA hazardous waste codes for different waste types. Thetypical waste codes for
each wagte type listed in Table 5-2 are based on the trandation of EPA waste codes to SARA waste type s
contained in the “ Technical Reference Manual for Reporting the Current Status of Generation, Managemen  t
Capacity, Importsand Expo rts,” (January 1989). It should be noted that certain waste types (i.e., contaminated
soil and contaminated debris) can be contaminated with any listed or characteristic waste.

Table 5-3 presents the unit prices for common technologies used to manage each of the 15 waste types (four of
the waste typeswere combined into  two waste types because treatment prices arethe same). Asshownin Table
5-3, for each waste type, both arange of unit prices and a median or midpoint  unit price are reported for each
management technology. When only two vendor price quotes were obtained for a management technology, a
midpoint unit priceis caculated. When three or more vendor price quotes were obtained for a managemen t
technology, amedian unit price is determined. The unit prices reported in Table 5-3 represent pricing in 1996
dollars.™*

Notethat trestment of awaste by stabilization/solidification/fixation will typically increase the quantity (mass)
of thewaste by 50 percent. Consequently, following stabilization/solidification/fixation the quantity of waste
to be further managed (i.e., landfilled) will be 50 percent more than the original quantity.

5.3.3 References

1 DPRA g&ff contacted commercia hazardous waste treatment/disposal vendorsin June 1989 and June
1991 through March 1992 to obtain information on alternative treatment technol ogies under the Land
Disposal Restrictions program. The following types and numbers of commercial hazardous wast e
treatment/disposal vendors were contacted: 7 landfills; 23 incinerators; 6 stabilization/solidification /
fixation facilities; 12 cement kilns; 11 aqueous inorganic treatment facilities (e.g., chemical [chrome]
reduction; chemical precipitation, cyanide oxidation, and chemica oxidation); 20 aqueous organi ¢
treatment facilities (e.g., biologica treatment, carbon adsorption, air stripping, steam stripping
powdered activated carbon, and activated carbon); 3 injection wells; and 4 dudge dewatering facilities
(eg., filter press, centrifuge, lime precipitation and evaporation pond). Prices obtained from 1989 and
1991 were inflated at five percent per year to 1992 dollars. All dollar values and costs developed by

' The prices charged by hazardous waste treatment, recycling, and disposal facilities may fluctuate widely from region-to-
region and state-to-state partially because of market forces, therefore, it is recommended that the Case Development Officer contact a
nearby trestment, recycling, or disposal facility to obtain alocal and current price quote.
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DPRA wereorigindly in 1992 dollarsand inflated to 1996 dollars by the method described in Appendix
A.

ICF Incorporated, “1990 Survey of Sdlected Firms in the Hazardous Waste Management Industry,
prepared for U.S. EPA, Office of Policy Andysis, July 1992. Priceswere inflated at five percent per
year to 1992 dollars.

ICF Incorporated, “PCB Disposa Price Surveys” Memorandumto David Hannemann, U.S. EPA, Office
of Toxic Substances, February 5, 1991. Prices were inflated at five percent per year to 1992 dallars.

“Technical Reference Manual for Reporting the Current Status of Generation, M anagement Capacity,
Importsand Exports” prepared for U.S. EPA, Offi ce of Solid Waste, Waste Treatment Branch, January
1989.
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TABLE 5-1. COMMERCIAL TRANSPORTATION PRICES (1996 Dollars)

One-Way Mileage Bulk Liquids(a)(b) Bulk Solids© 55-Gallon Drums(d)
25 $0.44/ton-mile $0.27/ton-mile $0.60/ton-mile
$0.05/gal $7.28/ton $3.67/drum
50 $0.27/ton-mile $0.22/ton-mile $0.38/ton-mile
$0.05/gal $11.72/ton $4.98/drum
100 $0.22/ton-mile $0.22/ton-mile $0.33/ton-mile
$0.11/gal $20.75/ton $7.61/drum
200 $0.27/ton-mile $0.27/ton-mile $0.32/ton-mile
$0.22/gal $50.21/ton $16.15/drum
500 $0.22/ton-mile $0.22/ton-mile $0.27/ton-mile
$0.49/gal $115.81/ton $35.20/drum

@ Assumes afull net load of 25 tons or 6,000 gallons.

(b) Dollars per gallon estimated as follows: [($X/ton-mile)(25 tons)(X miles)/6,000 gallons)

© Assumes afull net load of 24 tons or 20 cubic yards.

(d) Assumes a minimum charge plus an additional per drum charge for each drum over th e
minimum price. For trips under 100 miles the minimum charge is effective whenever th e
number of drumstransported islessthan 15. For tripsbetween 100 and 200 miles the minimum
chargeis &ff ective whenever the number of drum transported islessthan 8. For trips between
200 and 500 milesthe minimum cha rge is effective whenever the number of drums transported
islessthan 3.
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TABLE 5-2. TYPICAL EPA HAZARDOUSWASTE CODESFOR VARIOUSWASTE TYPES (a)

Non Mixed Inorganic
Non Mixed Inorganic Inorganic Halogenated Halogenated Organic/ Sludges/
Halogenated Non Halogenated Organic/ Liquids Liquids Organic Organic Inorganic Solids
Halogenated Organic Halogenated Organic Inorganic With With Sludges/ Sludges/ Sludges/ With
Solvents Liquids Solvents Liquids Liquids Organics Metals Solids Solids Solids Metals
FoO01 K029 F003 K023 K009 DO012- D004-D008 F024 K022 K001 D009
DO17*
F002 K116 F004 K083 K010 K004 D010 K015 K024 K028 F006
FO05 K093 K026 K008 D011 K016 K027 K032 F008
K086 K113 K033 K011 F007 K017 K037 K034 FO11
K114 K038 K013 F009 K018 K052 K035 F012
D018 K097 K014 K062 K019 K094 K039 F019
K021 K020 K115 K040 K002
K025 K030 K136 K041 K003
K036 K042 D018 K048 K005
K038 K043 K049 K006
K060 K085 K050 K007
K073 K095 K051 K031
K098 K096 K087 K046
K099 K125 K061
K100 K126 K069
K103 D018 K071
K104 K101
K111 K106
K112 K118
K117
K123
K124
D018
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P and U waste codes are generdly inorganic liquids with organic unle  ssthe metal content is>1 ppm in which case they would be inorganic liquids with
metals.

@ Source: From trandation of EPA waste codes to SARA waste typesin "Technical Reference Manual for Reporting the Current Statuso  f
Generetion, Management Capec ity, Imports and Exports,” prepared for U.S. EPA, Office of Solid Waste, Waste Treatment Branch, January
1989.

* DPRA assumes dilute concentrations of pesticides in wastewater.
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TABLE 5-3. COMMERCIAL HAZARDOUSWASTE TREATMENT/RECYCLING/DISPOSAL PRICES (1996 Dollars)

Treatment/Disposal
Waste Type Technology Bulk Drummed
Contaminated Soil Landfill Range: $131 - 208/ton Range: $66 - 230/drum
Median:  $186/ton Median:  $110/drum
Incineration Range: $580 - 2,880/ton Range: $307 - 1,555/drum *
Median:  $1,434/ton Median:  $777/drum *
Stabilization/Solidification/ Fixation Range  $120- 230/ton Range  $66 - 1,358/drum *
€) Median:  $285/ton Median:  $153/drum
Hal ogenated Solvents Solvent Recovery Range  $0- 2.41/gal Ranges  $0- 197/drum *
and Organic Liquids $0 - 613/ton
Midpoint: $1.20/gal or $307/ton Midpoint: $99/drum *
Incineration Range  $920 - 1,643/ton Range  $285- 515/drum *
High BTU (>8000 BTU/Ib), high $3.61 - 6.46/gal
chlorine (>20%), and low water Midpoint: $1,281/ton or Midpoint: $405/drum *
content (<10%) $5.04/gal
Cement Kiln Range: $164 - 1,544/ton Range: $77 - 383/drum
High BTU (>8000 BTU/Ib), high $0.66 - 6.02/gal
chlorine (>2%), and low water Midpoint: $361/ton or $1.42/gal Midpoint: $230/drum
content (<10%)
Nonha ogenated Solvent Recovery Range  $0- 2.41/gal Ranges  $0- 197/drum *
Solvents and Organic $0 - 613/ton
Liquids Midpoint: $1.20/gal or $307/ton Midpoint: $99/drum *
Incineration Range  $153- 1,369/ton Range  $175- 843/drum
High BTU, low chlorine, and low $0.55 - 5.37/gd
water content (<10%) Median:  $646/ton or $2.52/gal Median:  $405/drum
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TABLE 5-3. COMMERCIAL HAZARDOUSWASTE TREATMENT/RECYCLING/DISPOSAL PRICES (1996 Dallars)

Treatment/Disposal
Waste Type Technology Bulk Drummed
Nonhal ogenated Cement Kiln Range: $99 - 942/ton Range: $55 - 230/drum
Solvents and Organic High BTU, low chlorine, and low $0.33- 3.70/gd
Liquids (continued) water content (<10%) Median:  $186/ton or $0.74/gal Median:  $110/drum
Mixed Organic/ Solvent Recovery Range  $0- 2.41/gal Ranges  $0- 197/drum *
Inorganic Liquids $0 - 602/ton
Midpoint: $1.20/gal or $307/ton Midpoint: $99/drum *
Incineration Range: $219 - 1,150/ton Range: $77 - 372/drum*
Low BTU and water content $0.88 - 4.60/gal
>10% Midpoint: $690/ton or $2.74/gal Midpoint: $230/drum
Cement Kiln Range  $208 - 1,161/ton Range  $164 - 493/drum
Low BTU and water content $0.88 - 4.71/ga
>10% Median:  $285/ton or $1.10/gal Median:  $350/drum
Aqueous Organic and Inorganic Range: $120-1,303/ton Range: $44 - 427/drum *
Treatment $0.44 - 5.26/ga
Air or steam stripping and Median:  $318/ton or $1.20/gal Median:  $99/drum *
chemical precipitation, cyanide
oxidation, chemical oxidation, or
chemical (chrome) reduction
Deepwdll Injection Range  $77 - 1,434/ton(b) Range  $22- 471/drum(b) *
$0.33 - 5.80/gal(b)
Median:  $175/ton or $0.77/gal Median:  $55/drum *
Inorganic Liquids with Aqueous Organic Treatment, Range: $22 - 756/ton Range: $11 - 241/drum *
Organics (low metals) Biological treatment, or carbon $0.11 - 3.18/gd
adsorption Median:  $176/ton or $0.77/gal Median:  $55/drum
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TABLE 5-3. COMMERCIAL HAZARDOUSWASTE TREATMENT/RECYCLING/DISPOSAL PRICES (1996 Dallars)

Treatment/Disposal
Waste Type Technology Bulk Drummed
Inorganic Liquids with Deepwell Injection Range: $66 - 1,380/ton(b) Range: $22 - 471/drum(b) *
Organics (low metals) $0.33 - 5.80/ga(b)
(continued) Median:  $176/ton or $0.77/gal Median:  $55/drum *
Inorganic Liquids with Aqueous Inorganic Treatment Range: $55 - 700/ton Range: $22 - 241/drum *
Metals Chemical precipitation, cyanide $0.22 - 2.96/ga
oxidation, chemical oxidation, or Median:  $164/ton or $0.66/gal Median:  $55/drum *
chemical (chrome) reduction
Deepwdll Injection Range  $66 - 1,380/ton(b) Range  $22- 471/drum*
$0.33 - 5.80/gal(b)
Median:  $175/ton or $0.77/gal Median:  $55/drum*
Halogenated Organic Landfill Range: $131 - 208/ton Range: $66 - 230/drum
Sludges and Solids Median:  $186/ton Median:  $110/drum
Incineration Range: $920 - 2,935/ton Range: $383 - 1,205/drum *
High BTU, high chlorine, and low Midpoint: $1,927/ton Midpoint: $799/drum *
water content
Nonhal ogenated Landfill Range: $131 - 208/ton Range: $66 - 230/drum
Organic Sludges and Median:  $186/ton Median:  $110/drum
Solids
Incineration Range: $438 - 2,957/ton Range: $493 - 821/drum
Median:  $1,478/ton Median:  $799/drum
Mixed Organic/ Landfill Range: $131 - 208/ton Range: $66 - 230/drum
Inorganic Sudges and Median:  $186/ton Median:  $110/drum
Solids
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TABLE 5-3. COMMERCIAL HAZARDOUSWASTE TREATMENT/RECYCLING/DISPOSAL PRICES (1996 Dallars)

Treatment/Disposal
Waste Type Technology Bulk Drummed
Mixed Organic/ Incineration Range: $438 - 2,957/ton Range: $493 - 821/drum
Inorganic Sudges and Median:  $1,478/ton Median:  $799/drum
Solids
Inorganic Sludge Solids | Sludge Dewatering Range: $110 - 296/ton Range: $44 - 120/drum *
with Metals Filter press, centrifuge, lime $0.55 - 1.53/gd
precipitation, or evaporation pond Median:  $153/ton or $0.77/gal Median:  $66/drum *
Stabilization/Solidification/ Fixation Range  $120- 2,300/ton Range  $44 - 953/drum *
(@ $0.55 - 11.50/gal
Median:  $285/ton or $1.42/gal Median:  $120/drum *
Landfill Range  $131- 208/ton Range  $66 - 230/drum
Median:  $186/ton Median:  $110/drum
Contaminated Debris Immobilization Range: $690 - 2,300/ton Range: Not Applicable
Stabilization and landfill Median:  $876/ton Median:  Not Applicable
Incineration Range: $1,369 - 3,909/ton Range: Not Applicable
Low BTU Median:  $2,529/ton Median:  Not Applicable
PCB Solids Landfill Range: $131 - 372/ton Range: $55 - 153/drum *
Median:  $172/ton Median:  $77/drum
Incineration Range  $44 - 4,928/ton Range  $11 - 865/drum
Midpoint: $2,486/ton Midpoint: $438/drum
PCB Liquids Incineration Range: $580 - 2,300/ton Range: $99 - 405/drum *
$2.41 - 9.53/ga
Midpoint: $1,445/ton or Midpoint: $252/drum
$6.02/gal
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(&) Thistreatment technology resultsin a 50 percent increase in waste quantity.

(b) Some pricesinclude pretreatment (e.g., filtering solids, adjusting pH, destroying sulfides, etc.).

* Derived from bulk prices with a 50 percent price increase to account for drum handling.
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CHAPTER 6. HAZARDOUSWASTE DETERMINATION

This chapter presents cost estimates for making a hazardous waste determination in compliance  with 40 CFR
262.11. Under 40 CFR 262.11, generators must determine whether their wasteisa characteristic hazardou s
wagte (Part 261, Subpart C) or alisted hazardous waste (Part 261, Subpart D). The definitions, documentation
of assumptions, and costs are presented in the following sections.

6.1 Definitions
Definitionsare provided for thefollowing termsused inthe  compliance cost estimates developed for this chapter:

Small-Sized 2 Gener ator Facilitiesthat generate oneto th ree hazardous waste streams,
which may indude one or any number o f waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

M edium-Sized Generator Facilitiesthat generatefour to nine hazardous waste streams,
which may indude one or any number o f waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

L arge-Sized ** Generator Facilitiesthat generatefour to nine hazardous waste streams,
which may indude one or any number o f waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices. Typicaly, these facilities may hav e
failed to identify one or more waste streams.

L ower Bound Cost The lowest cost estimate for making a hazardous wast e
determination.

Upper Bound Cost The highest cost estimate for making a hazardous wast e
determination.

Typical Cost The representative cost estimate for making a hazardou s

waste determination.

12 For the purposes of this manual, "small-sized" refers to the generation of one to three hazardous waste streams. "Small-
sized", as used in this manual, should not be equated with the definition of a"small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.

3 For the purposes of this chapter, "large-sized" refers to the generation of four to nine hazardous waste streams. The
facility is not the same as alarge-quantity generator which is defined as large based on the total quantity of hazardous waste generated.
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Toxicity Characteristic A test method described in 40 CFR Part 261, Appendix

L eaching Procedure (TCLP) I, which is used to obtain a liquid extract from a liquid ,
solid, or multiphasic waste. The liquid extract may b e
analyzed to determine if awaste exhibits a characteristic of
toxicity aslisted in 40 CFR 261.24.

6.2 Assumptions

The compliance cost estimates for making a hazardous waste determination are based on the followin g
assumptions:

. The estimates represent compliance costs for small- to medium-sized facilities which are eithe r
non-notifiers or have failed to identify one or more hazardous waste streams, and large facilities which
have failed to identify one or more hazardous waste streams.

. Thefacility will hire an environmenta consulting firmtom  ake the hazardous waste determination. Time
is included for facility personnd (i.e., environmental coordinator and clerical) to collect and cop y
background information on materials and processes used, and wastes generated for the consultantt o
review.

. The cost to determine if the waste is a solid waste, as defined in 40 CFR 261.2, isbased solely on  a
conaultant’ stime to review the regulations and his’her knowledge of the facility's materials, processes,
and wastes. It does not include any testing costs.

. The cost to determine if a waste is excluded from the hazardous waste regulations is based on  a
consultant’s time to make adecision using the 40 CFR 261.4 exclusion text and his’her knowledge of
the materials, processes and wastes associated with the facility. It isassumed no testing is required to
make the exclusion determination.

. The cost to determineif awasteisalisted hazard ous waste is based on a consultant’s time to review the
F, K, P,and U wadteligsi n 40 CFR 261, Subpart D, for each waste stream. It isassumed no testing is
required to make the hazardous waste determination.

. Thecost to determine if awaste is a characteristic waste is based on testing a representative sample of
thewagte. Costsinclude a consultant’s time to determine which specific constituents the waste stream
should be tested for based on higher knowledge of the materials and processes used at the facility .
However, ingtead of testing, agenerator may apply it's knowledge of the waste based on areview of the
materials or processes used and declare it a characteristic waste. This cost would be less than the cost
for testing.
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. Small-sized facilities generate one to three waste streams. |n developing the cost estimates, alowe r
bound estimate of one waste stream, an upper bound estimate of three waste streams, and atypica |
estimate of two waste streams are assumed.

. Medium-sized fecilities generate four to nine waste streams. 1n devel oping the cost estimates, alower
bound estimate of four waste streams, an upper bound estimate of nine waste streams, and atypica |
estimate of Six waste streams are assumed.

. Medium- and large-sized facilities which have mischaracterized or failed to identify hazardouswast e
streams have done so for one or mor e wastes and the cost estimates can be calculated by referring to the
cost estimates for the small or medium-sized facilities.  For example, the cost estimates for amedium
or large-sized facility to make a hazardous waste determination for one or two wastes woul d
approximately be the same as the lower and typical costs for a small-sized fecility.

. For sample collection costs, one representative sample per waste stream is assumed. A representative
sample consists of three discrete samples taken on different days. Samples are collected by afid d
technician requiring 0.5 hour per samplefor collection, 1  hour drive time to and from the facility for each
sampling event, and 2 hour preparation time before each sampling event.

. If off-sitedisposal is required for the management of hazardous waste, please refer to Chapter 5 - Off-
Site Management of Wastes for those EBN calculations.

6.3 Cost Egtimates

Tables6-1 and 6-2 present arange of cost estimates (i.e., lower bound, upper bound, and typical) for making a
hazardous waste determination for small and medium-sized generators, respectively. To determine the cos t
estimates for a medium or large-sized facility which has mischaracterized or failed to identify one or tw 0o
hazardous waste streams, the user should refer to the lower bound and typical cost estimates for asmall-sized
facility. Conducting a hazardous waste determination is an initia (one-time) cost. However, theremay b e
subsequent costs due to process changes.

The 40 CFR 262.11 regulations specify that a generator must first determine if the waste is excluded fro m
regulation. |If the waste is not excluded from regulation, the generator must determine if thewasteisaliste d
wade. If thewasteisnot alisted waste , the generator must then determine if it isa characteristic waste. Wastes
can be determined as characte ristic either based on testing or on the generator's knowledge of the waste. Tables
6-1 and 6-2 present the costsfor making ahaz ardous waste determination for listed wastes and for characteristic
wastes based on testing. In some casesagenerator may generatelisedwa stesonly. The tables provide a subtotal
of cogtsfor making ahazardouswaste determination for listed wastes only. For characteristic wastes, the tables
present the additiona costsfor generatorsto ma ke the characteristic waste determination based on testing. |If the

14 DPRA, Incorporated, best professional judgement.

6-3 September 1997



generator chooses to make the chara cteristic waste determination based on knowledge of the waste, the costs for
the determination would consist only of areview of background information.

The cost estimates presented in Tables 6-1 and 6-2 for a characteristic determination exclude the costsfor  a
chemica waste analysis because the congtituents analyzed are waste stream  specific. To include the chemical
wadte analysis costs, the user of this chapter must obtain aunit priceper  sample from the contract |ab prices listed
in Table 6-3 based on the specific wastes and waste congtituents generated by the facility. For example, alab
analysis for determining if a waste has a toxic characteristic (TC) can include two waste sample extrac t
procedures [i.e., Zero-Headspace Extractor (ZHE) for volatile and bottle extraction for non-volatiles] and five
parameter categories (i.e., metals, semi-volatiles, organochlorine pesticides, chlorinated herbicides, and volatile
organics). It is not necessary to anadyze a waste sample for al TC condtituents (i.e.,, D004 - D043) an d
characteridti csif afacility has not used materials containing those congtituents or materials that would produce
these characterigtics.

In addition, waste streams may need to be tested for ignitability, corrosivity, and reactivity. For example,a n
electroplating facility would test for metals, corrosivity, and reactivity, but would not need to test fo r
organochlorine pesticides or chlorinated pesticides. A pesticide manufacturer would test for organochlorin e
pesticides, chlorinated pesticide s, and semi-volatiles but would probably not need to test for metals, ignitability,
and reactivity. Table 6-3 presents the minimum, maximum, and median unit price per sample for testing each
characteristic waste parameter.® The table also indicates which EPA hazardous waste numbers (e.g., D001
D002, etc.) are captured by apecific parameter categ ory (e.g., semi-volatiles capture D012, D013, etc.). Table
6-3 should be used in conjunction with Tables 6-1 and 6-2 in estimating the total cost for making a hazardous
waste determination for characteristic wastes.

6.4 References

1 Labor rates and hour estimates are based on DPRA's engineering/field experience. DPRA isa n
environmental engineering consulting firm with extensive experience in cost engineering. DPRA ha s
provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

2. DPRA ¢aff contacted three testing laboratoriesin December 1992 an  d January 1993 to obtain laboratory
analyses costs for various EPA test methods, parameters, and congtituents. In addition, SAIC staf  f
obtained analytical costs from two additional testing laboratoriesin November 1996.

3. U.S. EPA, "Test Methods for Evauating Solid Waste," Office of Solid Waste, SW-846, November
1986.

4, All dollar values and costs developed by DPRA were originally in 1992 dollars and inflated to 199 6
dollars by the method described in Appendix A.

5 The prices charged by testing laboratories may vary from region-to-region and state-to-state, therefore, it is
recommended that the Case Devel opment Officer contact a nearby laboratory to obtain local price quotes.
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Table6-3. Contract Lab Pricesfor Characteristic Waste Deter mination (1996 Dollars)

Minimum Price Maximum Price Median Price

Parameter ($/Sample) ($/Sample) ($/Sample)
Flash point - for determining ignitability - 25 82 49
D001
pH - for determining corrosivity - D002 5 16 10
Cyanide - for determining reactivity - D003 30 80 41
Sulfides - for determining reactivity - D003 20 70 60
TCLP(a) 110 249 185
Arsenic - D004 11 55 27
Barium - D005 11 33 14
Cadmium - D006 11 27 13
Chromium - D007 11 27 13
Lead - DOO8 11 27 13
Mercury - D009 11 49 38
Selenium - D010 11 33 27
Silver - D011 11 27 13
Semivolatiles - D012, D013, D014, D015, 249 542 350
D020, D023, D024, D025, D026, D027,
D030, D031, D032, D033, D034, D036,
D037, D041, D042
Organaochlorine pesticides - D012, D013, 75 219 153
D014, D015
Chlorinated herbicides - D016, D017 140 203 164
ZHE(b) 99 219 164
Volatile organics - D018, D019, D021, 99 307 219
D022, D028, D029, D038, D039, D040,
D043

@ Toxicity Characteristic Leaching Procedure (TCLP) used to obtain extract for analyzing metals, semi-volatiles
pesticides, and herbicides.

(b) Zero-Headspace Extractor (ZHE) used to obtain extract for analyzing voldtiles.
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CHAPTER 7. WASTE ANALYSIS

This chapter presents the cost estimates for compliance with the RCRA waste analysis requirements for bot  h
hazardous waste treetme nt, storage, and disposal fecilities (TSD) and generators. A waste analysis determines
the physica and chemica condituentsof a representative sample of the hazardous waste. A waste analysis plan
describes the parameters for which each hazardous waste will be analyzed, the frequency of testing, andth e
sampling and testing methods which will be used.

This chapter is divided into two sections: TSD and generator facility. The definitions, documentation o f
assumptions, costs, and references are presented for each section and include references. Table 7-1 presents a
summary of the waste analysis components for a TSD and a generator.

7.1 Treatment, Storage, and Disposal Facilities

A TSD must comply with the general waste analysis requirements of 40 CFR 264 (permitted facility), Part 265
(interim status facility), and the land disposal restrictions (LDR) waste analysis requirements of 40 CFR 268.
Specificaly, under 40 CFR 264.13(8)/265.13(a), a TSD must obtain a detailed chemical and physical analysis
of arepresentetive sampl e of the waste before treatment, storage, or disposal of the waste. In addition, 40 CFR
264.13(b)/265.13(b) requires a TSD to develop and follow a written waste analysis plan which describesth e
procedures that will be carried out in order to comply with the waste analysis requirements of 40 CF R
264.13(a)/265.13(a).

Under 40 CFR 268.7(b), treatment facilities (except treatment surface impoundments)  are required to test the
treated waste prior to land disposal to demonstrate that the LDR treatment standards have been met, while 40
CFR 268.7© requires disposal facilities to test their wastes prior to land disposal to assure that the wast e
condtituents do not exceed the LDR treatment standards. For  hazardous wastes treated in surface impoundments,
40 CFR 2684 requiresthefacility to test both the  sludge and supernatant to demonstrate that the LDR treatment
standards have been met.

This section presentstheinitid (administrative) and on-going cost  estimates for a TSD to comply with the RCRA
waste analysis requirements. This section also defines terms used in this section,  documents the assumptions
made in developing the cost estimates, and lists the references used.

7.1.1 Déefinitions

Definitions are provided for the following terms used in the cost estimates developed for this chapter.
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Small-Sized '° Treatment, Stor age,
and Disposal Facility (TSD)

Medium-Sized Treatment, Storage,
and Disposal Facility (T SD)

Large-Sized Treatment, Storage,

and Disposal Facility (TSD)

L ower Bound Cost

Upper Bound Cost

Typical Cost

Extraction Procedure (EP)

Toxicity Characteristic
L eaching Procedure (TCLP)

An on-site, non-commercial facility which treats, stores

or disposss oneto three hazardousw aste streams, which may
indude one or any number of was te codes defined in 40 CFR
261, and have a limited number of waste managemen t
practices.

An on-site, non-commercial facility, which treats, stores

or disposesfour to nine hazardous waste streams, which may
indude one or any number of was te codes defined in 40 CFR
261, and have a limited number of waste managemen t
practices.

An on-site, non-commercial facility, which treats, stores

or disposes of ten or more hazardous waste streams, which
may includeone or any number of waste codes defined in 40
CFR 261, and have alimited number of waste management
practices.

This is the lowest cost estimate for conducting a wast e
analysis or developing awaste analysis plan.

This is the highest cost estimate for conducting a wast e
analysis or developing awaste analysis plan.

Thisisarepresentative cost estimate for conducting awaste
analysis or developing awaste analysis plan.

A test method described in 40 CFR 268, Appendix IX ,
which is used to obtain aliquid extract from awaste. Th e
liquid extract may be used to determine if a characteristi ¢
waste is exempt from the land disposal restrictions.

A test method described in 40 CFR 261, Appendix I,

which is used to obtain aliquid extract from aliquid, solid,
or multiphascwaste. Theliquid extract may be analyzed to
determine if awaste exhibits a characteristic of toxicity a s
listedin 40 CFR 261.24. T he TCLP isthe preferred method
as use of the EP method is being €iminated.

18 For the purposes of this manual "small-sized" refers to the generation of one or two hazardous waste streams. " Small-
sized", as used in this manual, should not be equated with the definition "small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.
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7.1.2 Assumptions

The cost estimates for compliance with the waste analysis requirements (i.e., sample collection, analysis,an d
waste analysis plan) of 40 CFR 264.13, 40 CFR 265.13, 40 CFR 268.4, and 40 CFR 268.7 arebased onth e
following assumptions.

. The cogt esimates represent small, medium , and large-sized on-site, non-commercial, TSDs. Thewaste
streams from these facilities should, therefor e, not change dramatically in any given year and would only
require one sampling event. These facilities may be non-notifiers, may have failed to test one or more
hazardous waste streams, or may have mischaracterized one or more hazardous waste streams.

. The on-site TSD will hire an environmental consulting firm to conduct the waste analysis. Timei s
included for facility personnel to provide oversght indeve lopment and review of the waste analysis plan.
Facility personnel time is estimated as a percentage of the total consultant hours.

. The generd wagte andysisregulations (40 CFR 264.13/265 .13) require the hazardous waste to be tested
prior to treatment, storage, or disposal, whilethe LDR waste analysis regulations (40 CFR 268.4 and
40 CFR 268.7) only require the waste to be tested prior to land disposal. It should be noted that some
wastesmay meetthe LDR treatment standards as generated and, therefore, would not require treatment
prior to land disposal.

. Smadl-szed facilitiestreat, store, or dispose onetothreewas te streams in on-site management units. The
following assumptions were made in developing their cost estimates:

- Genera waste analysis and the waste analysis plan estimates assume a lower bound estimate
of onewaste stream, an upper bound estimate of three waste streams, and atypical estimate of
two waste streams.

- LDR waste analysis estimates, except treatment in surface impoundments, assume alowe r
bound estimate of one treated waste stream, an upper bound estimate of two treated wast e
streams, and atypical estimate of one treated waste stream.

- Treatment in surface impoundments assumes treatment of one to three waste seamsinon e
impoundment.

. Medium-sized fecilities treat, store, or dispose four to nine waste streams in on-site waste management
units. The following assumptions were made in developing the cost estimates:

- Genera waste analysis and the waste analysis plan estimates assume a lower bound estimate
of four waste streams, an upper bound estimate of nine waste streams, and atypical estimate
of six waste streams.
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- LDR waste analysis estimates, except treatment in surface impoundments, assume alowe r
bound estimate of two treated waste streams, an upper bound estimate of four treated wast e
streams, and atypical estimate of three treated waste streams.

- Estimates for treatment in surface impoundments assume treatment of four to nine wast e
streams in two impoundments.

0]

The cost estimate to conduct waste analyses for one or two waste streams in a large facility would b
approximately the same as the lower bound and typical costs for a small-sized facility.

The components necessary to determine the initial (administrative) cost of compliance  with the waste
analysis regulations consist of the following:

- General waste analysis (40 CFR 264.13(a) for permitted facilities and 40 CFR 265.13(a) for
interim status facilities).

- Anaysis of waste &t er treatment or prior to land disposal to demonstrate compliance with the
LDR treatment standards (40 CFR 268.4).

- A waste analysis plan (40 CFR 264.13(b) for permitted facilitiesand 40 CFR 265.13(b) for
interim status facilities).

For land disposal facilities only, if the LDR waste anaysis indicates that the waste exceedsthe LD R
treatment standards, the waste will need additional treatment prior to disposal. If the facility does not
havethe ability to treat the waste, it will have to be sent off-site to acommercia treatment/incineration
facility (see Chapter 5 for commercial transportation and treatment/incineration prices). Thewast e
andyds cost estimates do not include the cost for additional treatment for wastes that exceed the LDR
treatment standards.

The on-going costs to comply with the waste analysis regulations consist of the following:

- Review of facility process and operating information to document that arepeat genera waste
analysisis not necessary.

- Analysis of treated waste to assure compliance with the LDR treatment standards.
- Any site specific determinations.
For sampling costs associated with the general and LDR waste analyses (except treatment  in surface

impoundments) one representative sample per treated waste stream is assumed, and a representativ.- e
sample consgs of three discrete s amples taken on three different days. Samples are collected by afidd
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technician at 0.5 hour per sample for collection, 1 hour drive time to and from the facility for eac h
sampling event, and 2 hour preparation time before each sampling event. %7

. For LDR waste andysis treatment in a surface impoundment, two representative samples pe r
impoundment are assumed: one of the udge and one of the supernatant liquid. Each representativ e
sample consgts of three discrete s amples taken on three different days. Samples are collected by afidd
technician a 0.5 hour per samplefor supernatant collection and 1 hour per sample for dudge collection,
1 hour drivetime to and from the facility for each sampling event, and 2 hour preparation time before
each sampling event. 18

. The general waste analysis regulations (40 CFR 264.13/265.13) specify that the andysismust b e
repeated as necessary. It isunlikely that the processes or operations will change frequently. Theon -
going codts, therefore, do not include costs for arepeat general waste analysis. However, the on-going
costs do include the cost for a consultant to review facility processes, operations, and raw materia |
information periodically to document that arepeat analysisis not necessary. The on-going costs also
include the cost for facility personnel to collect the information and discussit with the consultant.

. The on-going costsindude sample co llection and analysis of the treated or untreated waste prior to land
disposal as required by the frequency in the waste analysis plan, to assure compliance withthe LD R
treatment standards. The number of samples collected and the time required for sample collectioni s
assumed to be the same asthe initial costs discussed above.

7.1.3 Initial (Administrative) Costs

Theinitid cost components for complying with the waste analysis regulations consist of awaste analysisand a
waste analysis plan. The waste analysis includes both ageneral waste analysis and an LDR waste analysis for
wadte streams or residualsthat will be land disposed. A TSD must conduct the general waste analysis prior to
management of the waste and the LDR waste analysis prior to land disposal of the waste or residuals to assure
compliancewiththe LDR treatment sandards. Thewastea nalysis plan includes generd and waste management-
specific information. For example, waste management-specific information includes considerations relative to
ignitable, reactive, and incompatiblewastes, bulk and containerized liquid requirements for landfills; waste feed
for incineration trial burns; LDR waste analysis plan requirements; and treatment impoundments exempt from
LDR.

Tables 7-2 and 7-3 present worksh eetsto summarize the initial (administrative) cost components for complying
with the waste analysis regulations for a small- and medium-sized TSD, respectively. For amedium or large-
sized facility which hasfailed to test or ma y have mischaracterized one or two hazardous waste streams, the user
should refer to the lower bound and typica cost estimates for a small-sized facility. Becausetheinitial cost s

7 DPRA, Incorporated, best professional judgement.

18 DPRA, Incorporated, best professional judgement.
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include both waste management-specific costs and waste stream-specific costs, the user of this documen t
cdculates atotd cogt, for aparticular fa cility, in Table 7-2 or 7-3 based on the applicable cost components from
Tables 7-4 through 7-8.

7.1.3.1 Waste AnalysisInitial Costs

Table 7-4 and Table 7-5 present a range of cost estimates for conducting a waste analysis for asmall- an d
medium-sized TSD, respectively. Tod etermine the cost estimates for a medium or large-sized facility which has
failed to test or may have mischaracterized one or two hazardous  waste streams, the user should refer to the lower
bound and typicd cost estimat esfor a small-sized facility. The cost estimates presented in Table 7-4 and Table
7-5 include the cost for determining which constituents to analyze and costs for sample collection, but dono t
include the cost for the physical/chemical analysis because the constituents to be analyzed are waste strea m
gpecific. Toindudethe physica/chemica wageandys s costs, the user of this document obtains a unit price per
samplefrom thelab priceslisted in Table 7-6 based on the specific wastes generated by the facility. *° Itisaso
recommended that the Case Development Officer contact nearby testing laboratories because the costs can vary
from state-to-state- and region-to-region.

General Waste Analysis. The physical/chemica analysis of the waste may include data developed under the
hazardous waste determination (40 CFR 262.11). The hazardous waste determination specifiesthat if awaste

is not a listed waste, it must be tested to determine if it is a characteristic waste. % If a generator conducts a
hazardous waste characterization for characteristic waste, the physical/chemica analysis would not have to be
repeated for compliance with 40 CFR 264.13, or 40 CFR 265.13. The characteristic waste chemical analysisfor
the hazardous waste determination (40 CF R 262.11) also fulfills the 40 CFR 264.13, or 40 CFR 265.13 general
waste analysis requirement.

Incdculatingtheinitial cost for the general waste analysis, the user adds the unit price per sasmple from the lab
pricesin Table 7-6 for the specific wastes generated by the facility.

LDR Waste Analysis. For both the LDR waste analysis and the analysis conducted as condition of LD R
exemption for treetmen t in surface impoundments, the user should refer to 40 CFR 268.41 and 40 CFR 268.42
for the waste stream-gpecific congtituentsfor which awaste shoul  d be analyzed. In addition, the user should refer
to 40 CFR 268.4 for specific information regarding the treatment in surface impoundment exemption.

19 For assistance in determining which organic constituents test method(s) are most appropriate, Appendix C - Organic
Constituents Detected by EPA Analytical Methods, presents alist of EPA solid waste test methods and the organic constituents
included in each method. For further assistance, the user should consult the U.S. EPA “Test Methods for Evaluating Solid Waste
(SW-846),” which provides information on the selection of appropriate test methods for compliance with RCRA regulations.

2 |f thewaste is alisted waste, 40 CFR §262.11 does not require the waste to be tested. Only non-listed wastes must be
tested to determine if they exhibit a characteristic of hazardous waste.

2 The prices charged by testing laboratories may vary from region-to-region and state-to-state, therefore, it is
recommended that the Case Devel opment Officer contact a nearby laboratory to obtain local price quotes.
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7.1.3.2 Waste AnalysisPlan I nitial Costs

Table 7-7 and Table 7-8 present arange of cost estimates for developing a waste analysis plan for small- and
medium-sized TSD fadil ities, respectively. To determine the cost estimates for amedium or large-sized facility
which hasfaledtotest or may have mischaracterized one or two hazardous waste streams, the user should refer
to the lower bound and typical cost estimates for a small-sized facility. Asshownin Table 7-7 and Table 7-8,
the waste plan indudes cos ts that are applicableto all TSDs (i.e., generd requirements) and those costs that are
waste managem ent-specific. For example, waste management-specific information includes considerations for
ignitable, reactive, and incompatiblewastes, bulk and containerized liquid requirements for landfills; waste feed
for incineration trial burns, LDR waste analysis plan requirements; and treatment in surface impoundmen t
exemptions. Thetotal cost of the waste analysis plan is the sum of the applicable waste management-specific
requirement costs added to the general requirement costsin Table 7-7 and Table 7-8.

7.14 On-Going Costs

The on-going cost components for complying with the waste analysis regulations consist of a repeat wast e
andyds. Table7-9 and Table 7-10 present arange of on -going cost estimates for small- and medium-sized TSD
facilities. To determine the cost estimates for amedium or large-sized facility which has  failed to test or may
have mischaracterized one o r two hazardous waste streams, the user should refer to the lower bound and typical
cost estimates for a small-sized facility. The total on-going cost is the sum of the applicable waste stream -
specific costsin Table 7-9 and Table 7-10.

7.1.4.1 General Wagste Analysis On-Going Costs

The 40 CFR 264.13(a)(3) and 40 CFR 265.13(a)(3) regulations state that the waste analysis must be repeated
ashecessxy. Sinceitisassum ed that these are on-site non-commercial facilities with uncomplicated processes,
itisunlikely that the processes or operationswould changefrequ ently. The general waste analysis on-going costs
include the cost for reviewing facility processes, operations, and raw material information to documentthat a

repeat analysisis not necessary.
7.1.4.2 LDR Waste Analysisand Treatment In Surface mpoundments

The on-going costs assume a repeat waste analysis is necessary to assure compliance with LDR treatmen t
standards athough process es are not assumed to change. LDR analysisis repeated annually to verify treatment
system performance or that wastes disposed as generated still comply with LDR treatment standards. The on-
going cost estimates presented in Table 7-9 and Table 7-10 include the cost for sample collection, but dono t
include the cost for the physical/chemical analysis because the constituents to be analyzed are waste strea m
specific. Thespecific congtituentsto be analyzed and the unit price per sample would be the same asthe initial
cogt andisfound in Table 7-4 or Table 7-5.

7.15 References
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1 Labor rates and hour estimates are based on DPRA's engineering/field experience. DPRA isa n
environmental engineering consulting firm with extensive experience in cost engineering. DPRA ha s
provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

2. DPRA contacted three testing laboratories in December 1992 and January 1993 to obtain laborator 'y
analyses costs for various EPA test methods, parameters, and congtituents. In addition, SAIC staf  f
obtained analytical costs from two additional testing laboratoriesin November 1996.

3. U.S. EPA, "Test Methods for Evaluating Solid Wastes," Office of Solid Waste, SW-846, November
1986.
4, U.S. EPA, “Supporting Statement for EPA Information Collection Request #1571, Genera Hazardous

Waste Fecility Standards," July 7, 1993.

5. U.S. EPA, “Supporting Statement for EPA Information Collection Request #1442, Land Disposa |
Restriction,” November 25, 1992.

6. All dallar vaues developed by DPRA wereari ginally in 1992 dollars and inflated to 1996 dollars by the
method described in Appendix A.

7.2 Generator Facility

The 40 CFR 268.7 regulations require generators who are managing their waste by land disposal (i.e., landfill,
surface impoundment, land treatment, and waste pile) to test their waste, or use knowledge of the waste,t o
determineif it isrestricted fro m land disposal. The 40 CFR 268.7 regulations require treatment facilitiesto test
the treated waste prior to digposa to demonstrate thet the LDR treat ment standards have been met, while disposa
facilities must test their wastes prior to disposal to assure that the waste constituents do not exceed the LD R
treatment standards. For hazardouswa stes treated in surface impoundments, 40 CFR 268.4 requires the facility
to test both the dudge and supernatant to demonstrate that  the LDR treatment standards have been met. This
section presentstheinitid (administ rative) and annual cost estimates for a generator to comply with the 40 CFR
268.7 land disposal restrictions waste analysis requirements.

If agenerator is managing hisher waste by commercid (off-site) treatment or incineration, the generator does
not haveto test the waste prior to treatment or incineration to determine if it isarestricted waste. Thewasteis
the responsihility of the treatment or incineration facility and it must be tested by that facility prior to lan d
disposal. However, if a generator is managing a restricted waste in 90 day accumulation tanks, containers
containment buildings, or drip pads and is shipping the waste off-site for disposal, the generator would conduct
the LDR waste andyss &f ter treatment to demonstrate that the LDR treatment standards are being met and that
they dso haveawaste andyssplan. Th ewaste analysis plan must contain al information necessary to treat the
waste(s). Table 7-1 presents asummary of the waste analysis components for a generator.
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In addition to the cost estimates, this section also defines terms used in this section, documentation o f
assumptions made in developing the cost estimates, and lists the references used.

7.2.1 Déefinitions

Definitions are provided for the following terms used in the cost estimates developed for this chapter.

Small-Sized 2 Gener ator

M edium-Sized Generator

L arge-Sized * Generator

L ower Bound Cost

Upper Bound Cost

Typical Cost

Extraction Procedure (EP)

Facilitiesthat generate oneto th ree hazardous waste streams,
which may indude one or any number o f waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

Facilitiesthat generatefour to nine hazardous waste streams,

which may indlude one or any number o f waste codes defined

in 40 CFR 261, and have a limited number of wast e
management practices.

Facilitiesthat generateten or more hazardous waste streams,

which may indlude one or any number o f waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

The lowest cost estimate for conducting awaste analysis or
developing awaste analysis plan.

The highest cost estimate for conducting a waste analysis or
developing awaste analysis plan.

Thisisarepresentative cost estimate for conducting awaste
analysis or developing awaste analysis plan.

A test method described in 40 CFR 268, Appendix IX ,
which is used to obtain aliquid extract fromawaste. Th e
liquid extract may be used to determine if a characteristi ¢
waste is exempt from the land disposal restrictions.

2 For the purposes of this manual "small-sized" refersto the generation of one or two hazardous waste streams. "Small-
sized", as used in this manual, should not be equated with the definition of a"small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.

% For the purposes of this chapter "large-sized" refersto the generation of ten or more hazardous waste streams. The
facility is not the same as alarge-quantity generator which is defined as large based on the total quantity of hazardous waste generated.

7-9 September 1997



Toxicity Characteristic A test method described in 40 CFR 261, Appendix I,

L eaching Procedure (TCLP) which is used to obtain aliquid extract from aliquid, solid,
or multiphasc waste. Theliquid extract may be analyzed to
determine if awaste exhibits a characteristic of toxicity a s
listed in 40 CFR 261.24.

7.22 Assumptions

The cost estimates for compliance with the waste analysis requirements of 40 CFR 268.7 are based onth e
following assumptions,

. The facility will hire an environmental consulting firm to conduct the waste analysis (i.e,, sampl e
collection, analysis, and the waste analysis plan when needed). Timeisincluded for facility personnel
to provide oversight in development and review of the waste andysisplan.  Facility personnel timeis
estimated as a percentage of the total consultant hours.

. The cost estimates represent small and medium-sized facilities. These facilities may be non-natifiers,
may havefailed to test one or more hazardo us waste streams, or may have mischaracterized one or more
hazardous waste streams.

. Small-sized facilities generate one to three waste streams.  The following assumptions were madei n
deveoping the cost estimates:

- A lower bound estim ate of one waste stream, an upper bound estimate of three waste streams,
and atypica esimate of two waste Sreamswa s assumed for testing in determining if the waste
was restricted.

- For those small-sized facilities treating restricted waste in 90 day accumulation tanks |,
containers, containment buildings, or drip pads before shipping off-site for further treatment
or disposa, cost estimates assume alower bound estimateo f one treated waste stream, an upper
bound estimate of two treated waste streams, and atypica | estimate of one treated waste stream.

. Medium-sized facilities generate four to nine waste streams.  The following assumptions were madein
deveoping the cost estimates:

- A lower bound estimate of four wast e streams, an upper bound estimate of nine waste streams,
and atypica estimate of six was te streams was assumed for testing in determining if the waste
was restricted.
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- For those medium-sized facilities treating prohibited waste in 90 day accumulation tanks
containers, containment buildings, or drip pads the cost estimates assume a lower boun d
edimate of two treated waste streams, an upper bound estimate of four treated waste streams,
and atypical estimate of three treated waste streams.

. The cost estimate to conduct waste analyses for one or two waste streams in alarge facility wouldb e
approximately the same as the lower bound and typical costs for a small-sized facility.

. For sample collection costs, one representative sampl e per waste stream is assumed, and a representative
sample consgts of three discrete s amples taken on three different days. Samples are collected by afidd
technician at 0.5 hour per sample for collection, 1 hour drive time to and from the facility for eac h
sampling event, and 2 hour preparation time before each sampling event.

. Theon-going cogtsincludether: (1) repeat testing to confirm that wastes comply with LDR treatment
standards for generators shipping waste off-site for land disposal; or (2) for those facilities treatin g
restricted wastesin 90 day accumulation tanks, containers, containment buildings, or drip pads, repeat
testing to assure that the LDR treatment standards are being met if the residuals are being shipped off-
site for land disposal. The number of samples collected and the time required for sample collection is
assumed to be the same astheinitia costs.

7.2.3 Costs

This section presents the initial (administrative) and on-going cost estimates for a generator to comply with the
40 CFR 268.7 land disposal restrictions waste analysis requirements.

7.2.3.1 Initial Costs

Generatorswho ar e not treating their waste prior to land disposal must test, or use knowledge of, their waste to
determine if it is prohibited from land disposal. Table 7-11 and Table 7-12 present a range of initia |
(adminigtrative) costsfor testing awasteto det ermineif it is restricted for small- and medium-sized generators. %
If agenerator istreating a prohibited waste in 90 day accumulation tanks, containers, containment buildings, or
drip pads prior to land dis posal, the waste would be tested after treatment and the generator would need awaste
andysdsplan. Table7-13and Table 7 -14 present arange of initial (administrative) costs for generators treating
prohibited wastes in 90 day accumulation tanks, containers, containment buildings, or drip pads. Thecost s

% DPRA, Incorporated, best professional judgement.

% To determine the costs for amedium or large-sized facility which has mischaracterized or failed to identify one or two
hazardous waste streams, the user should refer to the lower bound and typical cost estimates for a small-sized facility.
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includetesting awasteto determineif it meststhe LDR trest ment standards and developing awaste analysis plan
for small- and medium-sized generators. %

The cost estimates presented in Tables 7-11 through 7-1 4 include the cost for selection of congtituents to analyze
and sample callection, but do not include the cost for the physical/chemical analysis because the constituents to
be analyzed are waste stream specific. To include the physical/chemical waste analysis costsin the tables, the
user should first consult 40 CFR 268.41 and 40 CFR 268.42 to obtain the waste stream-specific constituents for
which awaste should be analyzed. The user then obtains a unit price per sample from the lab priceslitedi n
Table 7-6 based on the specific wastes generated by the facility. 27

7.2.3.2 On-Going Costs

Theon-going costs consist of repeat waste analyses, or review of the generating process, either to confirm that
the waste complies with the LDR treatment standards, or for those generators both managing and treating a
restricted wastein 90 day accumulation tanks, containers, contain - ment buildings, or drip pads to demonstrate that
the treatment standards are being met p rior to land disposal of the residuals. Table 7-15 and Table 7-16 present
a range of on-going cost estimates for small- and medium-sized generators, respectively, to perform repea t
analysisto confirm that the waste still complie swith the LDR treatment standards. ?® Table 7-17 and Table 7-18
present the on-going costs for generators treating restricted wastes in 90 day accumulation tanks, containers
containment buildings, or drip pads.

Similar to theinitial costs, the on-going cost estimates presented in Tables 7-15 through 7-18 include the cost
for sample collection, but do not include the cost for the physical/chemica analysis because the constituents to
be analyzed are waste stream specific. The specific congtituents to be analyzed and the unit price per sampl e
would be the same as for the initial cost. The user should refer to Tables 7-11, 7-12, 7-13, and 7-14 forth e
analysis coststo be included in Tables 7-15, 7-16, 7-17, and 7-18, respectively.

724 References
1 Labor rates and hour estimates are based on DPRA's enginegring/field experience. DPRA isa n

environmental engineering consulting firm with extensive experience in cost engineering. DPRA ha s
provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

% To determine the costs for amedium or large-sized facility which has mischaracterized or failed to identify one or two
hazardous waste streams, the user should refer to the lower bound and typical cost estimates for a small-sized facility.

# For assistance in determining which organic constituents test method(s) are most appropriate, Appendix B - Organic
Constituents Detected by EPA Analytical Methods, presents alist of EPA solid waste test methods and the organic constituents
included in each method. For further assistance, the user should consult the U.S. EPA “Test Methods for Evaluating Solid Waste
(SW-846),” which provides information on the selection of appropriate test methods for compliance with RCRA regulations.

% To determine the costs for amedium or large-sized facility which has mischaracterized or failed to identify one or two
hazardous waste streams, the user should refer to the lower bound and typical cost estimates for a small-sized facility.
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DPRA contacted three testing laboratories in December 1992 and January 1993 to obtain laborator 'y
analyses costs for various EPA test methods, parameters, and congtituents. In addition, SAIC staf  f
obtained analytical costs from two additional testing laboratoriesin November 1996.

U.S. EPA, "Test Methods for Evaluating Solid Wastes," Office of Solid Waste, SW-846, November
1986.

U.S. EPA, “Supporting Statement for EPA Information Collection Request #1571, Genera Hazardous
Waste Fecility Standards," July 7, 1993.

U.S. EPA, “Supporting Statement for EPA Information Collection Request #1442, Land Disposa |
Restriction,” November 25, 1992.

All dallar vaues developed by DPRA wereari ginally in 1992 dollars and inflated to 1996 dollars by the
method described in Appendix A.
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Table7-1. Summary of Waste Analysis Components

General Waste Anaysis (40 CFR 264)

Component Generator Facilities TSD Facilities
» Analysis | Not Applicable Physical and chemical analysis of waste before
management (40 CFR 264.13(a), or 40 CFR
265.13(a)).
* Fan Not Applicable Description of parameters to be analyzed,
sampling and testing methods, and frequency
of repeat analysis (40 CFR 264.13(b), or 40
CFR 265.13(h)).
Land Disposa Redtrictions (LDR) Waste Analysis
Component Generator Facilities TSD Facilities
» Analyss | ¢ Generators managing waste by land disposal » Treatment facilities (40 CFR 268.7(b)).
(40 CFR 264.7(a)). - Chemical analysis of treated waste prior
- Listed wastestested using TCLPto to land disposal to demonstrate treatment
determine if restricted waste. standards met.
- Characteristic wastes tested using EP to » Land disposal facilities (40 CFR 268.7(c)).
determine if restricted waste. - Chemicd anaysis of waste before land
» Generatorstreating arestricted wastein a 90 disposal to assure compliance with
day accumulation tanks, containers, treatment standards.
containment buildings, or drip pads prior to
land disposal (40 CFR 264.7(a)).
- Physica and chemical analysis of treated
waste to demonstrate treatment standards
met.
* Fan Applicable only for those generators treating a » Treatment facilities, except treatment

restricted waste in @ 90 day accumulation
tanks, containers, containment buildings, or
drip pads (40 CFR 264.7(3)).

- Description of the parameters to be tested
to demonstrate compliance with treatment
standards, sampling and testing methods,
and frequency of repest analysis.

impoundments (40 CFR 268.7(b)).

- Description of the parametersto be
tested to demonstrate compliance with
treatment standards, sampling and test
methods, and frequency of repesat
anayss.

» Land disposal facilities (40 CFR 268.7(c)).

- Description of the parametersto be
tested to assure compliance with
treatment standards, sampling and test
methods, and frequency of repesat
anaysis.
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Treatment Impoundments Exempt From Land Disposal Restrictions

Component Generator Facilities TSD Facilities

» Analyss Not Applicable Chemical analysis of treated dudge and
supernatant to demonstrate compliance with
treatment standards (40 CFR 268.4(a)).

* Fan Not Applicable Description of the procedures and schedules
for sampling impoundment contents, for
analysis of test data, and for the on-going
removal of residues (40 CFR 268.4(a)).
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Table 7-2. Worksheet to Summarize Waste Analysis Costs
Small-Size TSDs I nitial Administrative Costs

Lower Bound Upper Bound Typica
Edtimate Edtimate Edtimate
Component (1 waste) (3 wastes) (2 wastes)

Waste Analysis

» Genera waste analysis (a)

» Land disposal restrictions waste analysis
(except treatment surface impoundments) (b)

» Treatment surface impoundment waste
analysis(c)

Waste Analysis Plan

» Genera (d)

» Waste management specific (€)

TOTAL COST

(8 Enter General Waste Analysis Subtotals from Table 7-4.
(b) Enter LDR Waste Analysis Subtotals from Table 7-4.

(c) Enter Treatment Impoundment Waste Analysis Subtotals from Table 7-4.

(d) General Waste Analysis Plan Subtotals from Table 7-7.
(e) Enter Waste Management-Specific Waste Analysis Plan Subtotals from Table 7-7.
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Table 7-3. Worksheet to Summarize Waste Analysis Costs
Medium-Sized TSD Initial (Administrative) Costs

Component

Lower Bound
Estimate
(4 wastes)

Upper Bound
Edtimate
(9 wastes)

Typica
Estimate
(6 wastes)

Waste Analysis

» Genera waste analysis (a)

» Land disposal restrictions waste analysis
(except treatment surface impoundments) (b)

» Treatment surface impoundment waste
analysis(c)

Waste Analysis Plan

» General (d)

»  Waste management specific (€)

TOTAL COST

(8 Enter General Waste Analysis Subtotals from Table 7-5.
(b) Enter LDR Waste Anaysis Subtotals from Table 7-5.

(c) Enter Treatment Impoundment Waste Analysis Subtotals from Table 7-5.

(d) General Waste Analysis Plan Subtotals from Table 7-8.
(e) Enter Waste Management-Specific Waste Analysis Plan Subtotals from Table 7-8.
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Table 7-6. Contract Lab Prices for Waste Analysis (1997 Dollars)

Minimym Maximuth Median
Type of SW-846 Price Price Price
Analysia Method(a) Parameter ($/Sample) ($/Sampie) (3/Sampie)
Physical Solids content 12 38 17
Oil & preass 3¢ a2 -63
Suspended solids 16 38 16
Dissolved solids 19 38 20
Specific graviry 20 2 22
BTUs k7] 82 55
Chemical pH 5 16 t0
Cyanides, total and amenable 0 80 41
Sulfides, total 20 710 60
TCLP with botde extractor(b) 110 249 185
TCLP with ZHE® 99 119 164
"EP(d) 100 126 110
Metais g
Arsenic § 3] 27
Barium 1 n 14
Cadmium It 7 i3
Chromium - Il 27 13
Lead 11 27 13
Mercury 11 49 38
Selenium 11 33 27
Silver Il 27 13
8010 Purgeabie Halogenated Volatile 100 219 167
Organics :
8015 Purgeable 35 219 107
Non-Halogenated Volatile '
Organics
8020 Aromatic Volatile Organics 55 192 126 .
8030 Acrolein, Acrylonitrile, 130 153 143
Acetonitrile
8040 Phenols . 95 252 131
8060 Phthalace Esters 95 175 131
8080 Organochiorine, Pesticides and 75 219 153
PCBs
8050 Nitroaromatics and Cyclic 130 131 13
Ketones : .
8100/8310 | Polynuctear Aromatic 100 246 197.
Hydrocarbons
8120 Chlorinated Hydrocarbons 137 150 143
8140 Organophosphorus Pesticides 130 301 178
8IS0 Chlorinated Herbicides 140 203 164
8240 Volarile Organics 99 307 219
8270 Scmi-Vohﬁlegrganics 249 542 361
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_Foomotes: . - .

(@)  SW-846 Methods are provided for organic constituents (o assist the user in determining which methods are most
appropriate for analyzing a specific hazardous waste stream. Appendix A to this document presents a listing of each

organic constituént detected for each BXXX Method. ,

) Toxicity Characteristic Leaching Procedure (TCLP), with bomie extractor, used to obtain exuuct for analyzing metals,
semi-volatiles, pesticides, and herbicides.

(c) TCLP with Zero-Headspsce Extractor (ZHE) used to obtam extract for amlyzmg vollules

“(d)  Extraction pmcuture {EP) used 10 obtamn exuract for genemors to determine if their chancmnmc waswes are restricted
from land disposal. . .
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CHAPTER 8. CONTINGENCY PLAN

This chapter presents the cost estima tes for developing a contingency plan. The RCRA regulations require both
generators and treatment, storage, and disposal facilities (TSD) to have a written contingency plan. Th e
contingency plan must be designed to minimize hazards to human health or the environment from fires |,
explosions, or any unplanned su dden or non-sudden release of hazardous waste or hazardous waste congtituents
to ar, sail, or surface water. Definitions, documentation of assumptions, and costs for developing an d
maintaining a contingency plan are presented in the following sections.

8.1 Definitions
Definitions are provided for the following terms used in the cost estimates developed for this chapter.

Small-Sized ?° Gener ator Facilitiesthat generate onetot hree hazardous waste streams,
which may indude one or any number of waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

M edium-Sized Generator Facilitiesthat generate four t 0 nine hazardous waste streams,
which may indude one or any number of waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

Large-Sized Generator Facilitiesthat generateten or more hazardous waste streams,
which may indude one or any number of waste codes defined
in 40 CFR 261, and have a limited number of wast e
management practices.

Small-Sized ** Treatment, Storage, Non-commercia or commercial hazardous waste

and Disposal Facility (TSD) management facilities which treat, store, or dispose onet o
three hazardous waste streams, which ma y include one or any
number of waste codes defined in 40 CFR 261, and have a
limited number of waste management practices.

® For the purposes of this manual, "small-sized" refersto the generation of one to three hazardous waste streams. "' Small-
sized", as used in this manual, should not be equated with the definition of a"small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.

% For the purposes of this manual, "small-sized" refersto the generation of one to three hazardous waste streams. "' Small-
sized", as used in this manual, should not be equated with the definition "small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.
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Medium-Sized Treatment, Storage,
and Disposal Facility (TSD)

Large-Sized Treatment, Storage,
and Disposal Facility (TSD)

L ower Bound Cost

Upper Bound Cost

Typical Cost

8.2 Assumptions

Non-commercia or commercia hazardous waste
management facilities which treat, store, or disposefourt o
nine hazardous waste strea ms, which may include one or any
number of waste codes defined in 40 CFR 261, and have a
limited number of waste management practices.

Non-commercia or commercia hazardous waste
management facilities which treat, store, or dispose of ten or
more hazardous waste sreams, whichmay i nclude one or any
number of waste codes defined in 40 CFR 261, and have a
limited number of waste management practices.

The lowest cost estimate for devel oping a contingency plan

for agmal-sized generator, or TSD, based on the generation,
treatment, storage, or digposal of on e or two hazardous waste
streams.

The highest cost estimate for developing a contingency plan
for a medium-sized generator, or TSD, based on th e
generation, treatment, storage, or disposal of six or mor e
hazardous waste streams.

The representative cost edimate for developing a
contingency plan for a typically-sized generator, or TSD
based on the generation, treatment, storage, or disposal o f
three to five hazardous waste streams.

The cost estimates for compliance with the contingency plan requirements are based on the followin g

assumptions:
. The cost estimates represent small, medium, or large-sized generators or TSDs.
. The facility, especidly if a non-notifier, will hire an environmental consulting firm to develop th e

contingency plan. (For further information on a non-natifier, the user should refer to Chapter 3 -
Multiple RCRA Vidlations) Timeisinduded for facility personne (i.e., an environmental coordinator)
to meet with local authorities to make emergency service arrangements and to provide oversight in the

plan development.
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. Thefadility does not have an existing Spill Prevention, Control, and Countermeasures (SPCC) Planin
compliancewith the ail pollution prevention requirements of 40 CFR Part 112 or any other emergency
or contingency plan. The40 CFR 264.52 and 40 CFR 265. 52 regulations state that if the facility already
has an SPCC Plan, tha plan only needstob e amended to incorporate the hazardous waste management
provisions. The cost to amend an existing SPCC plan to include hazardous waste managemen t
provisions would be less than the costs reported in Tables 8-1 through 8-3.

. Inthe casewhere a generator or TSD has devel oped a contingency plan, but the plan is deficient, costs
to correct the deficiency may be interpolated from the costs reported in Tables 8-1 through 8-6.

. The contingency plan regulations (40 CFR 264/265, Subpart D) require that the emergency servic e
arrangements made with local authorities (i.e., police, fire department, emergency response teams, and
hospitals) under 40 CFR 264/265, Subpart C (Preparedness and Prevention) must be described in the
contingency plan. If afacility has not prepared a contingency plan, it isunlikely that  they have made
emergency service arrangements with local authorities as specified in 40 CFR 264.37 and 40 CF R
265.37. Codts, therefore, are included to devel op written documentation to familiarize local authorities
with thefacility (i.e, facility layout, chemical/physical properties of hazardous waste at the facility and
associated hazards, areas where facility personnel work, entrances to and roads inside the facility, and
possible evacuation routes) andto meet with local authorities to make emergency service arrangements.
The cost for meeting with local authorities is estimated assuming one mesting with al authoritie s
attending, rather than separate meetings with each authority. The costs include both consultant an d
facility personnel to meet with local authorities.

. The contingency plan regulations (40 CFR 264.54 and 40 CFR 265.54) s pecify that the contingency plan
must be amended asnecess ary (i.e., facility changesin design, construction, operation, or maintenance;
changes in emergency coordinator or equipment; etc.). The on-going costs include the cost for a
consultant and the facility environmental coordinator to review the plan for necessary changes.

8.3 Cost Egtimates

Tables8-1 through 8-3 present the initia (administrative) cost estimates for developing a contingency plan for
asmdl, medium, and large-size d generator or TSD, respectively. The tables present detailed cost estimates for
each component of a contingency plan. The cost estimates include lower bound, upper bound, and typica |
estimates.

Tables 8-4 through 8-6 present the on-going costs for a contingency plan for a small, medium, and large-sized
generator or TSD, respectively. The on-going costs consist of a consultant (i.e., project engineer) and facility
staff (i.e., an environmental coordinator) reviewing the plan for changes. Costsare not included  for revisions
because they may not occur annually and will vary depending on the extent of the change. The cost edtimate s
shown provide lower bound, upper bound, and typical estimates.
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Labor rates and hour estimates are based on DPRA's engineering/field experience. DPRA isa n
environmental engineering consulting firm with extensive experience in cost engineering. DPRA has
provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

U.S. EPA, "Supporting Statement for EPA Information Collection Request #1571, General Hazardous
Waste Fecility Standards," July 7, 1993.

All dollar values and costs developed by DPRA were originally in 1992 dollars and inflated to 199 6
dollars by the method described in Appendix A.
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CHAPTER 9. PERMITTING

This chapter presents the cost estimates for obtaining a permit to operate a treatment, storage, and disposa |
fadility (TSD). The RCRA regulaionsrequ ire facilitiesthat are treating, storing, or disposing hazardous wastes
on stefor morethan 90 daysto obtain a permit, except for small quantity generators (100 to 1000 kg/mo) who
accumulate wastes on-site for less than 180 days. The permit application consists of two parts, the Pat A
requirements (40 CFR 270.13) and the Part B requirements (40 CFR 270.14 to 40 CFR 270.26).

If afecility isin violation of permitting requirements, they may aso be in violation of other RCRA regulations
(e.g., multiple RCRA violations, see Chapter 3 and waste analysis, see Chapter 7). The user of this chapte r
should refer to the other chaptersin this manua for cost estimates for other RCRA violations.

The défi nitions, documentation of assumptions, and costs for obtaining a permit are presented in the following
sections.

9.1 Definitions

Definitions are provided for the following terms used in the cost estimates developed for this chapter.
Small-Sized *! Treatment, Storage, An on-site, non-commercial facility which treats, stores
and Disposal Facility (TSD) or disposes oneto three hazardous waste streams, which may

indude one or any number of wa ste codes defined in 40 CFR
261, and have a limited number of waste managemen t

practices.
Medium-Sized Treatment, Storage, An on-site, non-commercial facility, which treats, stores
and Disposal Facility (TSD) or disposesfour to nine hazardou s waste streams, which may

indude one or any number of wa ste codes defined in 40 CFR
261, and have a limited number of waste managemen t

practices.
Large-Sized Treatment, Storage, An on-site, non-commercial facility, which treats, stores
and Disposal Facility (TSD) or disposesten or more hazard ous waste streams, which may

indude one or any number of wa ste codes defined in 40 CFR
261, and have a limited number of waste managemen t
practices.

L ower Bound Cost This is the lowest cost estimate for completing a permi t
application.

31 For the purposes of this manual "small-sized" refers to the generation of one or two hazardous waste streams. "Small-
sized", as used in this manual, should not be equated with the definition "small business' as defined in EPA's Final Policy on
Compliance Incentives for Small Businesses published on June 3, 1996.
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Upper Bound Cost

Typical Cost

Land Disposal Facilities

Solid Waste M anagement Unit (SWMU)

New TSD Facility

9.2 Assumptions

This is the highest cost estimate for completing a permi t
application.

Thisisarepresentative cost esti mate for completing a permit
application.

A surface impoundment, waste pile, land treatment  unit, or
landfill.

Any hazardous or nonhazardous solid waste managemen t
unit at afacility including inactive units. A SWMU ma y
indudeany of thefollowing: landfill, surface impoundment,
waste pile, land treatment unit, tank (including 90-da y
accumulation tank), injection well, incinerator, boiler o r
industrial furnace (BIF) burning hazardous waste, a RCRA
Subpart X unit, wastewater t reatment tank, container storage
area, waste handling area, transfer sation, and wast e
recycling operations.

A TSD facility which began operation or for whic h
construction commenced after November 19, 1980, or after
the effective date of regulatory or satutory change s
subjecting them to RCRA permit requirements.

The cost estimates for obtaining a permit are based on the following general assumptions:

. The cost estimates represent small, medium, and large-sized on-site, non-commercial TSDs. Thewaste
streams from these facilities shoul d, therefore, n ot change dramatically in any given year and would only
require one sampling event. These facilities may be non-notifiers, may have failed to test one or more
hazardous waste streams, or may have mischaracterized one or more hazardous waste streams.

. The cost estimates are for acommercial or noncommercial TSD to obtain a permit.

. The TSD will hire an environmental consulting firm to prepare both the Part A and Part B permi t
applications. Time isincluded for facility personnd (i.e., an environmenta coordinator) to provid e
oversight in the development and review of the Part A and Part B permit applications. For the Part B
permit application cost estimate, facility personnel time is estimated as a percentage of the tota |

consultant hours.
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The cost estimates for developing the Part B permit application are based on the following assumptions:

. Cost esimates are develop ed for the following technologies. containers, tanks, surface impoundments,
waste piles, land treatment units, landfills, and incinerators. Cost estimates are not included for th e
following technologies. boilers or industria furnaces (40 CFR 270.22), miscellaneous units (40 CFR
270.23), process vents (40 CFR 270.24), equipment (40 CFR 270.25), or drip pads (40 CFR 270.26)
because the costs are site specific in nature.

. Cost egtimates are not included for Class | injection wellssince  they are covered by RCRA permit by
rule.

. Cogt estimates are not included for obtaining a post-closure permit.

. Cost etimaesare not included for public hearingsor legal review  of the permit application, or corrective

action measures, as these codts are site specific in nature.

. The cogt estimatesinclude a contingency fee of 15 percent for regp onding to the Part B application notice
of deficiencies (NODs). TSDs must submit their Part B application to State or EPA regiond staff for
review and approval. The State or EPA regional staff review the application for completenessan d
technical adequacy. Typicdly, the authority reviewing the application will identify deficienciesin the
application, which are prepared in notice form, and will ask the applicant to respond to the NODs.

. Cost egtimates are not included for developing engineering and profile drawings (i.e., containmen t
system, run-on/run-off control structures, etc.) of the TSD unit; calculations demonstrating that th e
containment system has sufficient capacity; engineering analyses of foundation or containment system
materias; etc., since costs for these items are part of the design and construction capital costsinherent
to the TSD unit. Copies of these items would be included as part of the Part B application. Cos t
estimates are included for clerical time to make copies of the items for inclusion in the permi t
application.

. Where the Part B general requirements specify a copy of an item (e.g., waste analysis plan, genera |
ingpection schedule, contingency plan, closure/post-closure plans, closure/post-closure cost estimates,
and financid assurance me chanisms), the Part B cost estimate includes only the cost (i.e., clerical time)
for making copi es. The user should refer to the other chaptersin this manual for cost estimates for the
activities, if the cost is accounted for el sewhere.

. The Part B generd and TSD specific reg uirements allow for waivers, variances, and exemptions. Costs
edimates have not been developed for  site-specific items, however, the case devel opment officer should
not overlook the economic benefit gained from site-specific costs that are not costed in this manual
Cosgs are not included for the following exceptions because they are site specific in nature:;

- Waiversfor the 40 CFR 264 preparedness and prevention requirements;
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- Tank systems with variances from the secondary containment requirements,

- Surface impoundments with exemptions from the liner requirements or aternate liner design;

- Unendosed wast e piles with exemptions from the liner requirements, alternate liner design, or
exemptions from a groundwater monitoring program; and

- Landfills with exemptions from the liner system and leachate collection and removal system,
alternate design, or exemptions from a groundwater monitoring program.

The Part B genera requirements specify seismic standards for new TSD facilities. The TSD mus t
identify if it islocated in an arealisted in Appendix VI of 40 CFR 264. (These areas are politica |
juridictions in which compliance with the seigmic location an  dards must be demonstrated.) If the TSD
islocated in alisted area, it must be determined whether any faults are present within 3,000 feet of the
unit that have had displacement in Holocenetime. If there are faults within 3,000 feet of the TSD that
have had displacement since Holocene time, it must be determined whether any faults pass within 200
feat of theactive TSD area(i.e,, where treatment, storage, or disposal of hazardous waste is conducted).
Cost egtimates are included for determining whether the TSD is located in a listed area and fo r
demongtrating that there are no faults that have had displacement in Holocenetime. Cost estimates are
not included for demonstrating that no faults pass within 200 feet of the TSD active area because the
costs are site specific in nature.

The Part B generd requirements specify floodplain g andardsfor al TSDs. Firgt, the TSD must identify
whether it is located in a 100-year floodplain. The cost estimate assumes a Federal Insuranc e
Administration (FIA) map is available for the TSD location. Costs are not included for equivalen t
mapping techniqueswhere FIA mapsarenot available, be cause they are site specific in nature. If aTSD
islocated in a 100-year floodplain, the regulations specify two options for compliance demonstration.
Costs are included for both options. For those TSDs located in a 100-year floodplain but not i n
compliance, costs are included for developing a compliance plan and schedule.

The Part B generd requirements specify that an out line of training programs be included with the permit
application. The cost estimate assumes preparation of an outline based on atraining program that has
already been developed. Costs are not included for developing atraining program in this chapter.

The Part B general requirements specify that additional information required by other laws (e.g., Wild
& Scenic Rivers, Endangered Species Act, etc.) may be required. Costs were not included for thi s
information because it is site specific in nature.

The cost estimates for the Part B groundwater monitoring requirements assume the TSD is conducting
detection monitoring only. The Part B groundwater monitoring requirements specify requirements for
TSDs that have detected the presence of hazardous constituents in the groundwater (i.e., complianc e
monitoring) and for tho se TSDs that have hazardous constituents exceeding established concentrations
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in the groundwater (i.e., corrective action procedures). Cost estimates are not included for thes e
requirements because they are both site specific and enforcement related in nature.

Cost estimates for the Part B groundwater monitoring requirements do not include the cost for a
hydrogeologic investigation or developing a groundwater sampling and analysis plan or statistica |
procedures because these are 40 CFR Part 264, Subp art F costs. Cost estimates are included for clerica
timeto make copies of theite msfor inclusion as part of the Part B permit application. The user should
refer to Chapter 4 on cost estimates for devel oping a groundwater monitoring program.

The Part B general requirements specify that TSDs must submit information pertaining to any release
of hazardous wastes or hazardous co nstituents from all SWMUSs. The Part B general requirements also
specify that the owner/operator of the TSD may ha ve to conduct and provide the results of sampling and
analysis of groundwater, land surface, and subsurface strata, surface water, or air. The cost estimat e
includes the costs for identifying SWMUs and characterizing releases using existing data an d
demonstrating no releases. The cost estimate does not include sampling and analysis because it is site
specific in nature.

Tank Part B permit application costs are estimated for the following three types of secondar y
containment systems. externd liner, vault, and double- walled tank. The user should select the secondary
containment systems applicable to the facility for which EBN is being calculated.

The surface impoundment Part B requirements specify that a description of inspection procedures
remova from service procedures, and closure proceduresbeinclud  ed in the application. Thisinformation

is included in the inspection plan, contingency plan, and closure plan which is required under the Part

B generd requirements. Therefore, no additional costs are incurred for these requirements.

Waste pile Part B permit application costs are estimated for bothen  closed dry piles and unenclosed piles.
The user should select the type of waste piles applicable to the facility for which EBN is bein g
caculated.

The waste pile Part B requirements specify that a description of inspection procedures and closur e
procedures beincluded in the gpplication. Thisinforma tion isincluded in the inspection plan and closure
plan which isrequired under the Part B generd requirements . Therefore, no additional costs are incurred
for these requirements.

The land treatment Part B requirements specify that a description of the treatment demonstrationb e
included as part of the application. Costsfor conducting a treatment demonstration are a40 CFR Part
264, Subpart M (40 CFR 264.272) ¢ ost whichisincluded as part of theinitial costs for the facility. As
a part of the Part B application, a copy of this demonstration would be included. Cost estimatesar e
included for clerica timeto make a copy of the demonstration for inclusion in the permit application.
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9.3

Theland treatment Part B re quirements specify that a description of the food-chain crop demonstration
be included as part of the application if food-chain crops are grown in the treatment zone. Costsfo r
conducting afood-chain crop demonst ration are a40 CFR Part 264, Subpart M (40 CFR 264.276) cost
whichisincluded as part of the initial costs for the facility. Asapart of the Part B application, a copy
of this demonstration would beincluded. Cost estimates areincluded for clerical time to make a copy
of the demonstration for inclusion in the permit application.

The Part B requirements for land treatment and landfills specify that a description of inspectio n
procedures and closure procedures be included in the application.  Thisinformation isincluded in the
ingpection plan and dosure planwhichisr equired under the Part B general requirements. Therefore, no
additional costs areincurred for these requirements.

Incinerator Part B application costs are estimated for three options: Option 1 - exemption for ignitable,
corrosive, or reactive wastes, O ption 2 - trial burn; and Option 3 - data submitted in lieu of atrial burn.
Option 1isapplicable for facilitiesthat incinerate only ignitable (D001), corrosive (D002), or reactive
(D003) wastes. The usar should select the option which is most appropriate to the facility for whic h
EBN is being calculated.

Theincinerator Part B appl ication costs for atrial burn (Option 2), include developing atrial burn plan
and conducting trid burns. Thetrial burn cost estimates assume an environmental consulting firm will
develop the plan and conduct the trial burns for the facility. Thetria burn costsinclude all analytical
work, interaction wit h facility personnel and the permitting agency, and preparation of adraft and final
report. Thelower bound cost estimateisbased on conducti ng three separate trial burns on different days
and includes sampling for volatiles, particulates, and hydrochloric acid, and continuous emissio n
monitoring. Thetypical cost esimateisbased on conduct ing three separate tria burns on different days,
and includes sampling for volatil es, particulates, hydrochloric acid, metals, and dioxins, and continuous
emission monitoring. The upper bound cost estimate is based on conducting four separate trial burns
on different days, and includes sampling for volatiles, particulates, hydrochloric acid, metals, an d
dioxins, and continuous emission monitoring.

Initial (Administrative) Costs

Theinitid cost componentsfor obtainingaRCRA  permit to operate a TSD consist of the Part A application and
the Part B gpplicati on. The Part B application consists of general facility requirements and technology specific
requirements (i.e,, specific requirementsfor contain ers, tanks, surface impoundments, waste piles, land treatment
units, landfills, and incinerators).

Table 9-1 presentsaworksheet to summarizethei nitial (administrative) cost components for obtaining a permit.
Table 9-1 alows the user of this document to calculate the total initial (administrative) costs for the particular
facility for which EBN isbeing caculated. The costs entered on Table 9-1 are derived from the applicable cost
components from Tables 9-2 through 9-10.
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Tables 9-2 through 9-10 present worksheets for determining the cost for specific components of a permi t
application. The tables and the cost estimates included on each table are as follows:

. Table 9-2 - Part A permit application cost;

. Table 9-3 - Part B general facility requirements cost;

. Table 9-4 - Part B container requirements cost;

. Table 9-5 - Part B tank system requirements cost;

. Table 9-6 - Part B surface impoundment requirements cost;
. Table 9-7 - Part B waste pile requirements cost;

. Table 9-8 - Part B land treatment requirements cost;

. Table 9-9 - Part B landfill requirements cost; and

. Table 9-10 - Part B incinerator requirements cost.

Tables 9-2 through 9-10 present d etailed cost estimates for each component of a permit application and provide
lower bound, upper bound, and typicd estimate s. The tables do not report atotal cost because the tablesinclude
cogsfor many componentsthat are not gpplicableto al faciliti es. For example, demonstration costs are included
for facilitieslocated inasaismic areaand a 100-year floodplain. These costs are not applicable for al facilities.
Tables 9-2 thr ough 9-10 note those components that are not applicable to al facilities. Thetota cost for each
applicabletableis calculated by adding the costsfor those component s that are applicable to the facility for which
EBN is being calculated.

9.4 Permit M odification Costs

Changes may occur at a TSD during its operating life that would require amodification to the permit. Permit
modifications are classified as either Class 1, Class 2, or Class 3. Under RCRA, 40 CFR 270.42, Appendix |
ligts saverd typesof modifications and their class. Cost estimates were not devel oped for permit modifications
because they are site specific in nature. However, permit modifications for adding a new unit, a Class 3
modification, can be obtained from Tables 9-4 through 9-10 for  the specific technology (i.e., container, tank, etc.)
being added. The Part B genera facility requirements for adding anew unit are estimated as 25 percent of the
generd facility requirementsinitia cost.

95 Permit Renewal Costs

The Part B permit application must be renewed periodically (40 CFR 270.50). The regulations specify a
maximum duration of 10 yearsfor aRCR A permit. The regulations further state that a RCRA permit for aland
disposdl facility will bereviewed by the Director every five years. The costsfor permit renewad are estimated as

25 to 50 percent of theinitial cost for obtaining the permit. 2

9.6 References

% DPRA, Incorporated, best professional judgement.
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Labor rates and hour estimates are based on DPRA's engineering/field experience. DPRA isa n
environmental engineering consulting firm with extensive experience in cost engineering. DPRA has
provided EPA with substantial cost engineering support for severa proposed and finad RCRA rules.

Midwest Research Ingtitute phone conversation regarding information on the cost to obtainaPart B
permit application for an incinerator conducting atria burn, Kansas City, Missouri, June 22, 1993.

Permit renewal and modification cost information was obtained from DPRA and | CF's working notes
used to develop class permit costsfor the U.S.  EPA in support of RCRA Reauthorization in April 1990.

DPRA (formerly Pope-Reid Associates), " Surface Impoundment and Landfill Time Requirements for
Pat B Permit Application and Facility Congtruction,” prepared  for U.S. EPA, OSW, September 8, 1983.

U.S. EPA, "Supporting Statement for EPA Information Collection Request Number 262, RCR A
Hazardous Waste Permit Application and Modification, Part A," July 1, 1993.

U.S. EPA, "Supporting Statement for EPA Information Cal lection Request Number 1573, Part B Permit
Application, Permit Modifications, and Special Permits," July 7, 1993.

All dollar values and costs developed by DPRA were originally in 1992 dollars and inflated to 199 6
dollars by the method described in Appendix A.
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Table9-1. Worksheet to Summarize RCRA Permit Cogts|nitial (Administrative) Costs

(1996 dollars)

L ower Upper
Bound Cost Bound Cost Typica Cost
Edtimate Edtimate Edtimate
Component (&) (%) (%)

Part A Permit Application (a)

Part B Permit Application

General facility requirements (b)

Container requirements (c)

Tank system requirements (d)

Surface impoundment requirements (€)

Waste pile requirements (f)

L and treatment requirements (g)

Landfill requirements (h)

Incinerator requirements (1)

TOTAL COST

() Enter Part A permit application total cost from Table 9-2.
Enter Part B permit application general facility requirementstotal cost from Table 9-3.

(b)

(c) Enter Part B permit application container requirementstotal cost from Table 9-4.

(d)

(f)
)]
(h)
0]

Enter Part B permit application tank system requirementstotal cost from Table 9-5.

(€) Enter Part B permit application surface impoundment requirements total cost from Table 9-6.
Enter Part B permit application waste pile requirements total cost from Table 9-7.

Enter Part B permit application land treatment requirements total cost from Table 9-8.

Enter Part B permit application landfill requirementstota cost from Table 9-9.

Enter Part B permit application incinerator requirements total cost from Table 9-10.

9-9
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CHAPTER 10. FINANCIAL ASSURANCE FOR CLOSURE AND POST-CLOSURE CARE

This chapter presents cost estimat es for compliance with the Resource Conservation and Recovery Act (RCRA)
financia assurance requirements under 40 CFR Part 264 (permitted facilities) and Part 265 (interim statu s
facilities). The requirements for permitted and interim status facilities are virtually identical, so their cos t
estimates are presented using the same tables. Costsincurred by afacility will fall into one of two categories:.
(D) initia (up front) costs and (2) annual costs. Initial financial assurance costs include estimating closure and
post-closure costs, selecting and establishing the financial assurance mechanism(s), and maintaining (funding)
the chosen financial assurance mechanism for thefirst year. Annual financial assurance costs include updating
cost estimates and maintaining (funding) the financial assurance mechanism(s) for each of the following years
until financial assurance is no longer required.

Cogt estimates in this chapter are also grouped into general and site-specific costs. General costs reflect those
that a“typica” facility would incur, regardiess of its site characteristics. Site-specific costs are those that depend
on the characterigtics of the sit e or facility in question. The genera costs have been estimated and are presented
inthe cogt tables. The site-specific cotsmust  be derived by the case development officer. The methodology for
deriving site-specific costsis also presented in the cost tables. All costs presented in this chapter  arein 1997
dollars.

This chapter isorganized into five secti ons. Section 10.1 presents definitions of terms; Section 10.2 presentsan
overview of RCRA financid assurancerequi rements; Section 10.3 presents assumptions made to derive the cost
estimates; Section 10.4 presents the cost estimates; and Section 10.5 provides references.

10.1  Definitions
Definitions are provided for the following terms used in the cost estimates devel oped for this chapter:

Financial Assurance Messurestaken on the part of afirm to ensure that adequate
funds will be available for closure or post-closure care.

Owner/Oper ator The owner or operator of a hazardous waste managemen t
facility or, in general, the person responsible for a facilit y
and any violations associated with it. The owner/operato r
may be an individua or afirm.

Firm A business, sole proprietorship, partnership, or corporation.

Closure/Post-Closure Care Procedures performed to close an active hazardous wast e
management facility and manage it in a manner that
minimizes any negative environmenta or health impact s
after closure.

Trust Fund A finandid ingrument by which t he owner/operator transfers
legd title of closure/post-cl osure funds to a bank or financial
institution. The beneficiary of this agreement (recipient o f
the funds) is EPA.

Surety Bond A financia instrument by which a surety company (surety )
assumes the liability of the owner/operator of payment into
atrust fund or perfor mance of adequate closure/post-closure
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L etter of Credit

Financial Test

Corporate Guarantee

Substantial Business Relationship

Guarantor

Pay-In Period

Assured Costs

Accidental Occurrence

Nonsudden Accidental Occurrence

care (permitted facilities only). The pend sum (face value)
of the bond represents the extent of the surety’s liability i n
monetary terms.

A financia instrument by which a bank or financia |
ingtitution (issuer)g uarantees the payment of adequate funds
into agtandby trugt fund. If th e owner/operator failsto make
sufficient payment, theissuer allows EPA to draw sufficient

fundsto fulfill the owner/operator’ s obligations.

A financia instrument by which a firm demondtrates it s
ability to meet the financial requirements for closure/post -
closure care by showing it mesets certain financia criteria.

A financia instrument by which a firm's parent/siblin g
corporation or substantial business partner guarantees th e
firm will fulfill its closure/post-closure financia |
requirements. The firm providing the guarantee must pas s
thefinancial test.

The extent of a business relationship necessary unde r
applicable State law to make a guarantee contract issue d
incident to that relationship valid and enforceable. Th e
relationship must arise from a pattern of recent or ongoin g
business transactions, in addition to the guarantee itsalf.

The business entity that guarantees a facility will fulfill it s
closure/post-closure obligations. A guarantor must be a
parent/sibling corporation or subgtantia | business partner and
must pass the financial test.

The period of timein which afirm must build atrust fund to
its full amount. For permitted facilities, thisistheterm o f
theinitid RCRA permit or theremaining operating life of the
facility, whichever is shorter [§264.143(a)(3)]. For interim
status facilities, thisis 20 years or the remaining life of the
facility asegtimat ed in the closure plan, whichever is shorter
[§264.145(8)(5)].

The portion of coststhat are assured by a particular financia
mechanism. For afirm using asingle financia mechanism,
the assured costs are equal to the closure/post-closure cogts.

An accident, including continuous or related exposure to conditions,
which resultsin bodily injury or property d amage neither expected not
intended from the standpoint of the insured.

An occurrence which takes places over time and involve s
continuous or repeated exposure.
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Sudden Accidental Occurrence An occurrencewhich isn ot continuous or repeated in nature.
10.2  Overview of RCRA Closure/Post-Closure Financial Assurance Requirements

Owners/operators of hazardous waste management facilities must provide assurance that they will haveth e
financid meansto perform adequate closur e and post-closure care at the end of the facility’ slife. This assurance
can be provided by a number of different mechanisms. These mechanism include: atrust fund; surety bon d
guaranteeing payment into a trust fund; surety bond guaranteeing performance of closure; letter of credit ;
insurance; financial test; or corporate guarantee.

10.2.1 ClosureFinancial Assurance at a Permitted Facility (40 CFR Part 264)

The financia assurance requirements for closure care apply to al hazardous waste management facilitie s
[8264.140(q)]. The owner/operator must have adetailed written estimat e, in current dollars, of the cost of closing
thefacility i n accordance with RCRA requirements[8264.142]. One of six financial mechanisms must be used

to guarantee the necessary fund s will be available at the time of closure: atrust fund [8264.143(a)], surety bond
guaranteeing payment into a trust fund [§264.143(b)], surety bond guaranteeing performance of closur e
[8264.143(c)], letter of credit [8264 .143(d)], insurance [8264.143(e)], financial test [§264.143(f)], or corporate
guarantee [§264.143(f)]. A combination of mechanismsmay be used, provided the total amount of assured costs
is at least equa to the current closure cost estimate [8264.143(g)]. Also, the same financial assuranc e
mechanism(s) may be used to assure the costs of closure for more than one facility, provided the total amount
of assured costsisat least equd tothesum of the  estimated closure costs of all facilitiesinvolved [§264.143(h)].
Proof of assurance, which varies with the mechanism(s) used, must be submitted to the Regional Administrator.
The owner/operator of afacility is subject to these requirements until closure has been satisfactorily completed
[§264.143(1)].

10.2.2 Pogt-Closure Financial Assurance at a Permitted Facility (40 CFR Part 264)

Thefinancid assurance requirements for post-closure care apply to hazardous waste disposal facilities, surface
impoundments, and any facilities required to meet the requirements of landfills [§ 264.140(b)]. Th e
owner/operator must have a detailed written estimate, in current dollars, of the annual cost of performing post-
dosure care in accordance with RCRA requireme nts [8264.144)]. One of six financial mechanisms must be used
to guarantee the necessary fund s will be available at the time of closure: atrust fund [8§264.145(a)], surety bond
guaranteeing payment into atrust fund [§264.145(b)], surety bond  guaranteeing performance of post-closure care
[8264.145(c)], letter of credit [8264 .145(d)], insurance [8264.145(g)], financial test [§264.145(f)], or corporate
guarantee [§264.145(f)]. A combination of mechanismsmay be used, provided the total amount of assured costs
is at least equal to the current post-closure cost estimate [§264.145(g)]. Also, the same financia assuranc e
mechanism(s) may be used to a ssure the post-closure costs of more than one facility, provided the total amount
of assured costs is at least equal to the sum of the estimated post-closure costs of al facilities involve d
[8264.145(h)]. Proof of assurance, which varies with the mechanism(s) used, must be submitted to the Regional
Adminigrator. The owner/operator of afacility issubject  to these requirements until the post-closure care period
has been satisfactorily completed [§264.145(1)].

10.2.3 Combining Closure and Post-Closur e Financial Assurance (40 CFR Part 264)

The same financia mechanism(s) may be used to provide assurance for both closure and post-closure costs
provided the amount of assured costsisat least equa | to that which would be assured under separate mechanisms
[§264.146].

10.2.4 Closure/Post-Closure Financial Assurance at an Interim Status Facility (40 CFR Part 265)
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The dosure and post-cdlosure finan cial assurance requirements for an interim status facility areidentical to those
of apermitted facility, with two exceptions. (1) an interim status facility may not satisfy itsfinancial assurance
obligations by obtaining asurety bond guarantesing performanceof d  osure or post-closure care [§265.143, 145];
(2) thetrust fund pay-in period is different for an interim status facility than for a permitted facility. The pay-in
period for Interim status facilities is 20 years or the remaining operating life of the facility asindicated by the
closure plan, whichever period is shorter, whereas the pay-in period for permitted facilitiesistheterm of th e
initial RCRA permit or the remaining operating life of the facility as indicated by the closure plan, whicheve r
period is shorter.

10.3  Assumptions

The cogsfor compliance withthe RCRA f inancia assurance requirements under 40 CFR Parts 264 and 265 are
based on the following assumptions:

. A firmwill usethe same financial assurance mechanism(s) to assureits closure and post-closure costs.
Thiswill enable the firm to avoid the costs of establishing additional mechanisms.

. A firm’s closure and post-closure cost estimates will not change.

. A firmwill not switch between financid assurance mechanisms.

. A firm will rely on a consulting firm to estimate its cl osure/post-closure costs.

. A professiona accountant will perform the “technical” portions of tasks outlined in the financia |

assurance portions of the Supporting Statements for EPA ICR Numbers 1571 and 1573.

. Thetrusteefeescaculated in Table 10-10 represent the average trustee fee afirm will pay over the pay-
in period. During that time, the trust fund will increa se steadily from zero to the full value of the assured
cods. Itsaverageszewi |l be 50% of the assured costs, and the annual trustee fees are 1% of the value
of thetrust fund. Therefore, over the pay-in period the average annual trustee fee will equal 0.5% 0 f
assured costs (50% x 1% x assured costs). |If the facility has been noncompliant for a period of tim e
greater than the pay-in period, this estimate will tend to underestimate the value of the annual truste e
fees. If the period of noncomplianceislessthanthe pay-inp eriod, this estimate will tend to overestimate
thevaue of the annud trusteefees. In such instances, more detailed estimates of the annua trustee fees
may be beneficial.

. The annud taxes on interest earned onthetrust fund (as estimated in Table 10-10) represent the average
amount afirm will pay in taxes over the pay-in period. During that time, the trust fund will increas e
steadily from zero to thefull vaue of the assured codis. Itsaverag e size will be 50% of the assured costs.
Therefore, over the pay-in period the average tax payment made on trust fund interest will equa th e
margind tax rate (state and federal) multiplied by 50% of the assured costs. If the facility hasbee n
noncompliant for aperiod of time greeter thanth e pay-in period, this estimate will tend to underestimate
the vaue of thetax payments. If the period of noncomplianceis less than the pay-in period, this estimate
will tend to overestimate the value of thetax payments. In such instances, more detailed estimates of
the tax payments may be beneficial.

. All noncompliant fecilitie s are till active (i.e., have not yet undergone closure). The diminishing value
of trust funds, surety bonds, etc. that may occur after closure have not been accounted for in the cos t
tables.
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. Although many financid indtitutio ns will impose a minimum trustee fee, these vary greatly in value and
have been ignored to smplify the cost modd.

. The standby trust fund required by a surety bond and letter of credit will not be subject to trustee fees
until it isat least partially funded.

. Firms large enough to pass the financid test (at least $10 million in tangible net worth) are alread vy
audited each year for tax purpose s. The cost of an accountant’ s audit is therefore not included as a cost
of thefinancial tet.

104 Costs
10.4.1 Esimating Costsof Financial Assurance

Tables10-1aand 10-1b provide an o verview of the costs involved with financial assurance. Not all of the costs
listed will apply in every case. The applicable costs will depend on the nature of the violation and th e
characteristics of the facility. For instance, an owner/operator who has not met  any of the financia assurance
requirementswould be subject to nearly dl of th e costsin Tables 10-1aand 10-1b, while an owner/operator who
has madeinsuf ficient payments into a trust fund would be subject only to the costs of maintaining the financia
assurance mechanism(s).

Once the applicable costs are identified, they may be estimated using their  respective source tables, which are
referenced in Tables 10-1aand 10-1b. The sourceta bles, Tables 10-2 through 10-9, break the major costs down
into their component costs. In some tables, these cost components have been grouped into general and site -
specific costs. The generd costs have dready been estimated and are provided, but the site-specific cos t
estimates must be developed by the Case Development Officer and take into consideration the uniqu e
characteristics of each site. Table 10-10 provides methodology for deriving these estimates.

Oncedl of the cost componentsin the rdlevant sourc e tables have been filled in, they may then be subtotaled and
totaled. The total from each source table may then be put back into Table 10-1aor 10-1b (in the “Amount "
column). Summing the cost amounts in Table 10-1a will yield the estimated total initial cost of financia |
assurance. Summing the cost amounts in Table 10-1b will yield the estimated total annual cost of financia |
assurance.

10.4.2 Estimating Closure/Pogt-Closure Cogts

Tables 10-1 through 10-10 assumethe assured costsf or afacility are known. |If the closure or post-closure costs
have not yet been estimated, Table 10-11 may be used as aguide. The figures presented in thistabledono t
reflect site-specific information and should not be used if other estimates are available.
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Table10-1a. Total Costs of Closure/Post-Closur e Financial Assurance- First Year

Component Source Table Amount?
Estimate Closure/Post-Closure Costs Table 10-2a
Sdlect Financial Assurance Mechanism(s) Table 10-3
Establish Financia Assurance Mechanism(s)
- Financial Test Table 10-4a
- Corporate Guarantee Table 10-5a
- Letter of Credit Table 10-6a
- Surety Bond (Payment or Performance) Table 10-7a
- Trust Fund Table 10-8a
- Insurance Table 10-9a
Total
Footnote:
1 These numbers must be retrieved from the source tableslisted. Only the applicable costs should be listed here and totaled.

Table 10-1b. Total Costsof Closure/Post Closur e Financial Assurance - Subsequent Years

Component Source Table Amount?!
Estimate Closure/Post-Closure Costs Table 10-2b
Maintain Financial Assurance Mechanism(s)
- Financial Test Table 10-4b
- Corporate Guarantee Table 10-5b
- Letter of Credit Table 10-6b
- Surety Bond (Payment or Performance) Table 10-7b
- Trust Fund Table 10-8b
- Insurance Table 10-9b
Total
Footnote:
1 These numbers must be retrieved from the source tableslisted. Only the applicable costs should be listed here and totaled.
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Table 10-10. Financial Assurance Site-Specific Cost Calculations

Appropriate Financial Institution.

Cost Type Method of Calculation Cost Estimate
Credit Fee Approximately 1.5% of Assured Costs (0.5 to
2%, Depending on Firm's Credit).
Surety Fee Approximately 1.5% of Assured Costs (0.5 to
3%, Depending on Firm's Credit).
Collatera Obtain Site-Specific Estimate from

Insurance Premium

Total Assured Costs Divided by Estimated
Facility Life.

Payment Into Trust Fund

Total Assured Costs Divided by Number of
Y earsin Pay-in Period.

Trustee Fee

Approximately 0.5% of Assured Costs. *

Taxeson Interest Earned on Trust
Fund

50% of Assured Costs Multiplied by Trust
Fund Rate of Return and Marginal Tax Rate
(State and Federal). !

Footnote:

1 See Section 10.3 for underlying assumptions.

10-18

September 1997




suolre|nfiay soueInsu| AlljigelT pue S0UeINSSY [e1oUeU 4 83 JO V1Y Areulw!RJd 86T ‘TT equeidss 'sisep PIjoS JO 30O “Vd3a 'S'N K4
1S9] [eloueulH e U0} SIsAfeuy 150D ‘g xipuaddy 2.JeD 8Inso[D-1s0d
pue 2InS0|D 10} 3JURINSSY [RIoURUIH 1S9] anuanay [edIDIUNA % 1S9 [e1oURUIH 3] JOJ JUSWNJ0d punoIbyoeg8sT ‘OS JSqUIBAON @IS PII0S J0 32110 'Vda 'S'N T
'S9)0Ul004
8ET$ 26$ oS yog
0% 0% 0% 3Ins0|D-1s0d
8ET$ 26$ o 2Inso|D AorsUDU|
VN 90c$ VN ylog
VN 0% VN 3Ins0|D-1s0d
VN 90€$ VN 2Inso|D Jusweal | pue
?0'eS 80T'T$ ¥95$ yog
69.7$ €26% 297% 3Ins0|D-1s0d
112$ G8T$ z6$ aInso|D fesodsiq pue
0EE'T$ G99% 2€c% yog
80T'T$ ¥95$ 112% 3Ins0|D-1s0d
2% TTT$ GG$ aInso|D Jswpunodw | 83e NS
s 82$ eT$ yog
0% 0% 0% 3Ins0|D-1s0d
Tv$ 8% €T$ 9Inso[D pbelols
arewns3 ybiH drewsg [eoldA L 3lewW 1S3 MO ANy adA L Ayijoe-

(sfejjod 66T 10 Spuesnoy 1) SIS0 8 INso|D-1S0d/e INso|D Jo sarewlsg “TT-0T a|gel

September 1997

10-19



CHAPTER 11. THIRD PARTY LIABILITY COVERAGE

This chapter presents cost estimates for compliance with the RCRA liability requirements under 40 CFR Part
264 (permitted facilities) and Part 265 (interim status facilities). The requirements for permitted and interi m
status facilities are identical, so their cost estimates are presented using the same tables. Costsincurredby a
facility will fal into one of two categori es: (1) initial (up front) costs and (2) annual costs. Initial coverage costs
include sdlecting and establishing the liability coverage mechanism(s) and maintaining (funding) the chose n
mechaniam for thefirst year. Annua ligbility cover age costsinvolve maintaining (funding) the liability coverage
mechanism(s) for each of the following years until ligbility coverage is no longer required.

Cogt estimates in this chapter are also grouped into general and site-specific costs. General costs reflect those
that a“typica” facility would incur, regardiess of its site characterigtics. Site-specific costs are those that depend
on the characterigtics of the sit e or facility in question. The general costs have been estimated and are presented
inthe cogt tables. The site-specific cotsmust  be derived by the case development officer. The methodology for
deriving site-specific costsis also presented in the cost tables. All costs presented in this chapter  arein 1997
dollars.

This chapter isorganized into five secti ons. Section 11.1 presents definitions of terms; Section 11.2 presentsan
overview of RCRA liability coverage requirements; Section 11.3 presents assumptions made to derive the cost
estimates; Section 11.4 presents the cost estimates; and Section 11.5 provides references.

11.1  Definitions
Definitions are provided for the following terms used in the cost estimates devel oped for this chapter:

Liability Coverage Messurestaken on the part of afirm to ensure that adequate
funds will be available to cover any third party liabilit y
claims of bodily injury or property damage. Such claim s
may arise as a result of sudden or nonsudden accidenta |
OCCUrrences.

Owner/Oper ator The owner or operator of a hazardous waste managemen t
facility or, in general, the person responsible for afacilit y
and any violations associated with it. The owner/operato r
may be anindividua or afirm.

Firm A business, sole proprietorship, partnership, or corporation.

Trust Fund A finandid ingrument by which t he owner/operator transfers
legd title of fundsfor liability covera ge to a bank or financial
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Surety Bond

Letter of Credit

Financial Test

Corporate Guarantee

Substantial Business Relationship

Guarantor

Pay-In Period

institution. The beneficiary of this agreement (recipient o f
the funds) is EPA.

A financia instrument by which a surety company (surety )
guarantees the owner/operator of a facility will pay any
liability claims that may arise from operating that facility .
The pena sum of the bond equals the amount of liabilit y
coverage to be assured by the bond.

A financia instrument by which a bank or financia |
ingtitution (issuer)guarantees the payment of any liabilit y
cdamsthat may arise. If the owner/operator failsto pay any
claims, the issuer allows EPA to draw sufficient fundst o
fulfill the owner/operator’ s obligations (up to the face value
of theletter of credit).

A financia instrument by which a firm demonstrates it s
ability to meet the financia requirements for liabilit y
coverage by showing it meets certain financial criteria.

A financia instrument by which a firm's parent/siblin g
corporation or substantial business partner guarantees th e
firmwill fulfill itsliability coverage requirements. Thefirm

providing the guarantee must pass the financia test.

The extent of a business relationship necessary unde r
applicable State law to make a guarantee contract issue d
incident to that relationship valid and enforceable. Th e
relationship must arise from a pattern of recent or ongoin g
business transactions, in addition to the guarantee itsalf.

The business entity that guarantees a facility will fulfill it s
liability coverage obligations. A guarantor must be a
parent/sibling corporation or subgtantia | business partner and
must pass the financial test.

The period of timein which afirm must build atrust fund to
its full amount. For permitted facilities, thisistheterm o f
theinitid RCRA permit or theremaining operating life of the
facility, whichever is shorter [§264.143(a)(3)]. For interim
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status facilities, thisis 20 years or the remaining life of the
facility asegtimat ed in the closure plan, whichever is shorter
[§264.145(8)(5)].

Assured Costs The portion of coststhat are assured by a particular financia
mechanism. For afirm using asingle financia mechanism,
the assured costs are equal to the closure/post-closure costs.

Accidental Occurrence An accident, including continuous or related exposure to conditions,
which resultsin bodily injury or property d amage neither expected not
intended from the standpoint of the insured.

Nonsudden Accidental Occurrence An occurrence which takes places over time and involve s
continuous or repeated exposure.

Sudden Accidental Occurrence An occurrencewhich isn ot continuous or repeated in nature.

11.2  Overview of RCRA Liability Coverage Requirements

Owners/operators of hazardous waste management facilities must provide assurance that they will haveth e
financia meansto pay out any cdlamsthat might ariseduring the operating life of the facility. This assurance can
be provided by a number of different mechanisms. These mechanisms include: a financial test; corporat e
guarantees; letters of credit; surety bonds; establishment and maintenance of trust funds; and insurance.

11.2.1 Liability Coverageat a Permitted Facility (40 CFR Part 264)

All hazardous waste trestment, storag e, and disposal facilities are required to provide liability coverage for third
party lidbility cla msthat may result from sudden accidental occurrences during the operating life of the facility
[8264.147(a)]. This coverage must be in the amount of at least $1 million per occurrence, with an annua |
aggregate of at least $2 million [§264.147(a)]. A firm may provide this coverage by passing afinancia test
obtaining a corpor ate guarantee, 31surety bond, letter of credit, or insurance policy; or establishing atrust fund
[8264.147(a)]. A combination of mechanisms may be used, provided the total amount of liability coverageis
at least equal to the amount(s) required by RCRA [8264.147(a)(6)]. Liability coverage of sudden accidenta |
occurrences must be provided for afacility until it has been properly closed [§264.147(€)].

Ownerg/oper ators of surface impoundments, landfills, land treatment facilities, or disposal miscellaneous units
are also required to provide liability coverage for third party liability claims that may result from nonsudde n
accidental occurrences during the operating life of the facility [§264.147(b)]. This coverage must beinth e
amount of at least $3 million per occurrence, with an annual aggregate of at least $6 million [8264.147(b)]. A
firm may provide this coverage by passing afinancia test; obtaining a corporate guarantee, surety bond, letter

of credit, or insurance policy; or e stablishing atrust fund [§264.147(b)]. A combination of mechanisms may be
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used, provided the total amount of liability coverage is at least equal to the amount(s) required by RCR A
[8264.147(b)(6)]. Liability coverage of sudden accidental occurrences must be provided for afacility until it has
been properly closed [§264.147(€)].

11.2.2 Liability Coverageat an Interim Status Facility (40 CFR Part 265)

The liability coverage requirements for an interim status facility areidentical to those of a permitted facility.

11.3  Assumptions

The cogtsfor compliance with the RCRA liab ility coverage requirements under § 264 and §265 are based on the
following assumptions:

. A firm will not switch between ligbility coverage mechanisms.
. A professiona accountant will perform the “technica” portio ns of tasks outlined in the liability coverage

portions of the Supporting Statements for EPA ICR Numbers 1571 and 1573.

. All noncompliant fecilitiesare fill active (i.e, have not yet under gone closure) and have hazardous waste
on-site.
. The standby trust fund which may be used with a surety bond and letter of credit will not be subject to

trustee fees until it is at least partially funded.

. Firms large enough to pass the financid test (at least $10 million in tangible net worth) are alread vy
audited each year for tax purpose s. The cost of an accountant’ s audit is therefore not included as a cost
of thefinancial test.

114  Estimating Costsof Liability Coverage

Tables 11-1aand 11-1b provide an overview of the costsinvolved with liability coverage. Not al of the costs
listed will apply in every case. The applicable costs will depend on the nature of the violation and th e
characteridics of thefacility. For ingance, an owner/operator who hasn ot provided any liability coverage would
be subject to nearly al of the costs in Tables 11-1a and 11-1b, while an owner/operator who has provide d
insufficient coverage would be subject only to the incremental costs of maintaining the financial assuranc e
mechanism(s) for theincreased liability coverage.

Once the applicable costs are identified, they may be estimated using their  respective source tables, which are
referenced in Tables 11-1aand 11-1b. The sourceta bles, Tables 11-2 through 11-8, break the mgjor costs down
into their component costs. In some tables, these cost components have been grouped into general and site -
specific costs. Thegenera codts have dready been estimated, but thes  te-specific cost estimates must be derived.
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Table 11-9 provides methodology for deriving theseestim  ates, which are based on the levels of liability coverage
required by RCRA. Table 11-10 may be used as a reference for determining the coverage levels required fo
different types of facilities.

Oncedl of the cost componentsin the rdlevant sourc e tables have been filled in, they may then be subtotaled and

r

totaled. The total from each source table may then be put back into Table 11-1aor 11-1b (in the “Amount "
column). Summing the cost amountsin Table 11-1awill yiddtheest imated total initia cost of liability coverage.
Summing the cost amountsin Table 11-1b will yield the estimated total annual cost of liability coverage.

115
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Table11-1a. Total Costsfor Third Party Liability Coverage- First Year

Component Source Table Amount?
Sdlect Liability Coverage Mechanism(s) Table 11-2
Establish/maintain Liability Coverage Mechanism(s)
- Financial Test Table 11-3a
- Corporate Guarantee Table 11-4a
- Letter of Credit Table 11-5a
- Surety Bond Table 11-6a
- Trust Fund Table 11-7a
- Insurance Table 11-8a
Total
Footnote:
1 These numbers must be retrieved from the source tableslisted. Only the applicable costs should be listed here and totaled.

Table11-1b. Total Costsof Third Party Liability Coverage - Subsequent Years

Component Source Table Amount?!
Maintain Liability Coverage Mechanism(s)
- Financial Test Table 11-4b
- Corporate Guarantee Table 11-5b
- Letter of Credit Table 11-6b
- Surety Bond Table11-7b
- Trust Fund Table 11-8b
- Insurance Table 11-9b
Total
Footnote:
1 These numbers must be retrieved from the source tableslisted. Only the applicable costs should be listed here and totaled.
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Table 11-9. Liability Coverage Site-Specific Cost Calculations

Cost Type Method of Calculation Cost Estimate
Credit Fee Approximately 1.5% of Liability Coverage
(0.5 to 2% Depending on Firm's Credit).
Surety Fee Approximately 1.5% of Liability Coverage

(0.5 to 3%, Depending on Firm’s Credit).

Collateral

Obtain Site-Specific Estimate from
Appropriate Financial Institution.

Insurance Premium

Obtain Site-Specific Estimated from
Appropriate Financial Institution.

Payment Into Trust Fund

Liability Coverage.

Trustee Fee

Approximately 1.0% of Liability Coverage

Taxeson Interest Earned on
Trust Fund

Liability Coverage Multiplied by Trust Fund
Rate of Return and Marginal Tax Rate
(State and Federd).

11-14
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CHAPTER 12. BOILERSAND INDUSTRIAL FURNACES

This chapter presents cost estimates for compliance with the RCRA requirements for boilers and industria |
furnaces under Subpart H (Hazardous Waste Burned in Boilers and Industrial Furnaces) of 40 CFR Part 26 6
(Standards for the Management of Specific Hazardous Wastes and Specific Types of Hazardous Wast e
Management Facilities). The BIF rule controls emissions of toxic organic compounds, particulate matter
hydrogen chloride and chlorine gas, and toxic metals.

Codt egimatesin this chapter represent the minimum and maximum  initial and ongoing compliance costsin 1997
dollarsfor “typica” boiler and industrial furnaces (BIFS). These costs are provided as guidance. Typical costs
arethose afacili ty would incur regardless of site-specific conditions. If sufficient information is available, unit
quantitiesin the cost functions can be adjusted up or d own to derive facility-specific cost estimates. Site-specific
codsarethosethat depend on the characteristics of the site or facility in question. The generd costs have been
edimated and ar e presented in the cost tables. The site-specific costs must be derived by the case development
officer. Themethodology for deriving sit e-specific costsis aso presented in the cost tables. All costs presented
inthis chapter arein 1997 dollars.

This chapter isorganized into five secti ons. Section 12.1 presents definitions of terms; Section 12.2 presentsan
overview of regulatory requirementsfor boilers and industrial furnaces; Section 12.3 presents assumptions made
to derive the cost estimates; Section 12.4 presents the cost estimates; and Section 12.5 provides references.

12.1  Definitions

Definitions are provided for the following terms used in the cost estimates devel oped for this chapter:

Boilers An enclosed device using controlled flame combustion and having th e
following characterigtics: (1) the combustion chamber and primary energ y
recovery section must be of integral design; (2) thermal recovery efficienc y
must be at least 60 percent; and (3) at least 75 percent of the recovered energy
must be “exported” (i.e., not used for internal uses such as preheating o f
combustion air or fuel, or driving combustion air fans or feed water pumps).

Incinerator Any enclosed device that uses controlled flame combustion an d
neither meets the criteria for classification as a boiler, Sudge dryer
or carbon regeneration unit, nor is listed as industrial furnace; o r
meetsthe definition of infrared incinerator or plasmaarc incinerator.

Industrial Furnaces Those designated devices that are an integra component of a
manufacturing process and that use thermal treatment to recove r
materials or energy. The following 12 devices are classified a s
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industrial furnaces. (1) cement kilns; (2) lime kilns; (3) aggregat e
kilns; (4) phosphate kilns; (5) coke ovens; (6) blast furnaces; (7 )
smdting, meting and refin ing furnaces; (8) titanium dioxide chloride
process oxidation reactors; (9) methane reforming furnaces; (10 )
pulping liquor recovery furnaces; (11) combustion devices used in the
recovery of sulfur vauesf rom spent sulphuric acid; and (12) halogen

acid furnaces.
Operator Meansthe person responsibl e for the overall operation of the facility.
Owner Means the person who owns afacility or part of afacility.

12.2  Overview of RCRA Regulatory Requirementsfor Boilersand Industrial Furnaces

12.2.1 Permitting Procedures

The permitting proceduresfor BIFsare similar to thoset hat apply to hazardous waste incinerators. For example,
ownersloperator s are required to submit a Part B permit application for evaluation in order to be digible for an
operating permit. BIFsthat have interim status must comply with substantive emission controls for metals
hydrogen chloride, free chloring, particulates, and carbon monoxide. Owners/operators must certify compliance
with the emissions controls under aprescribed sc hedule, establish limits on prescribed operating parameters, and
operate within those limits throughout interim status.

12.2.2 Controlsfor Organic Compounds

Boailersand industrial furnaces are required to comply with the same destruction and removal efficiency (DRE)
standard currently applicableto hazardous waste incinerators: 99.9999 percent DRE of dioxin listed wastes, and
99.99 percent DRE for al other hazardous wastes. In addition BIFs are required to control their emissions for
products of incomplete combustion (PICs) by limiting flue gas concentrations of carbon monoxide, and where
applicabl e, hydrocarbons to ensure that the device is operated under good combustion conditions. Findl y
emissonstesting and hedth-r isk assessment is required for chlorinated dioxins and furans for facilities meeting
specified criteriawhere the potential for significant concentrations may exist.

12.2.3 Controlsfor Toxic Substances
Boailersand industrial furnaces are required to meet emission limitsfor 10 toxic metals listed in Appendix V1|

of 40 CFR Part 261. The standards for carcinogenic metals (arsenic, beryllium, cadmium, and chromium) limit
the increased lifetime cancer risk to a maximum exposed individual (MEI) to 1 in 100,000. The standards for
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the noncarcinogenic metas (antimony, barium, lead, m ercury, silver, and thallium) are based on Reference Doses
(RfDs) below which adverse health effects have not been observed.

The standards for noncarcinogenic metals are implemented through a three-tiered approach. The tiersar e
structured to allow higher emission rates as the owner/operator elects to conduct more site-specific testing and
andyds. Thus, thefeed rate limitsunder eech of thetiersarebased 0 n different levels of site-specific information
related to facility design and surrounding terrain. Tier | have feed rate screening limits. Tier |l establishe s
consarvative emisson rate screening li mits. Tier 111 alows for the use of site-specific analysis based on detailed
facility information and air dispersion modeling. Adjusted Tier I, ahybrid of Tiers| and 111, allow feed rate limits
to be adjusted to reflect site-specific dispersion modeling.

Compliance with any tier isacceptable. It isaso acceptable to use different tiersto comply with the standards
for different metals.

12.24 Controlsfor Emissionsfor Hydrogen Chloride and Chlorine Gas

Both hydrogen chloride and chlorine gas are controlled by the BIF rule. The BIF rule controls emissionso  f
hydrogen chloride and free chlorine under the same general approach used for noncarcinogenic metals.

Tier |, the simplest and most conservative approach, limits the feed rates of metals and total chlorinet o
combustion devices. T he conservative waste feed rate screening limits are provided in reference tables given in
Appendix | (metals) and Appendix Il (total chlorine) of 40 CFR Part 266. The BIF rule incorporates thes e
screening limitsasafunction of t errain-adjusted effective stack height, noncomplex versus complex terrain, and
urban versusrural land usein the vicinity of the stack. Neither emissions modeling nor dispersion modding is
conducted under Tier |. Complianceisdemonstrated through ssmplingand  analysis of al feedstreams (hazardous
waste, other fuels, and raw materials). If the feed rates under Tier | are  too restrictive the owner/operator may
determine site-specific limitsunder Tier [11 of Adjusted Tier I.

Tier Il limits the emission rates of metals, hydrogen chloride and chlorine gas released from BIFs. Th e
consrvative emisson rate s creening limits to be used with this approach were derived the same way as, and are
identical to, the feed rate screening limits used for Tier . Facility owners/operators conduct emissions testing
(but not dispersion modeling) to demonstrate compliance with the Tier |l standards. The emission ratesfo r
hydrogen chloride and chlorine gas may not exceed the screening limits  givenin Appendix 111 of 40 CFR Part
266.

Tier 11l limits provide moreflexibili ty than Tier | and Il approaches. Tier 1l standards require emissions testing
and ste-specific digperson m odeling. Appendices 1V and V of Part 266 contain the reference values needed by

owners and operators complying with the Tier 111 standards.

12.25 Emisson Standardsfor Particulate M atter
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Bailersand indudtria furnaces burning haza rdous waste may not emit particulate matter in excess of 0.08 grams
per dry standard cubic foot (0.08 gr/dscf) after correction to a stack gas concentration of 7 percent oxygen
However, boilers and industria furnaces dready subject to new source parf  ormance standards, or other particulate
matter limit under the Clean Air Act, are required to meet the more stringent standard. Compliancewithth e
standard is demonstrated by emissonstest ing, and the standard isimplemented by operating limitsin the permit
on paametersincduding: ash content of feed streams, feedrate of specific feed streams, and air pollution control
system operating procedures.

Facilities must demonst rate compliance with the particulate matter standard using Methods 1-5 of 40 CFR Part
60, Appendix A. Compliancewith theemisson limit must bedemonstra ted during both afacility’ sinterim status
compliance test, and the tria burn for the Part B RCRA permit. The compliance test and the trial burn mus  t
represent worst-case op erating conditions with respect to particulate emissions. Limits on operating conditions
applicable for the remainder of interim status are based on operating conditions during the compliance test
Limitsin the operating permit are based on the trial burn.

123  Assumptions

The compliance cost estimates for boilers and industrial furnaces are based on the following assumptions:

. Facilities will do some analytical work in their onsite laboratory and will contract with commercia |
laboratories for more complex analyses.

. Wastes are pumped to the burner and therefore the costs do not include afud handling train.
124  Cod Egtimates
There are five magjor cost categories associated with the standards for BIFs. These include:

. Priminary Waste Characterization - As part of the permit application, the owner/operator would need
to conduct awaste stream anaysisfor metals.

. Wedte Feed Andyss- To complete the Feed Rate Screen, th e owner/operator would need to characterize
the wastes combusted.
. Emissions Sampling and Analysis - For the emission screen the owner/operator would need to collect

monitoring data on specific metals.

. Site-specific Risk Assessment - As part of the permit application process, some facilities would need
toincur costs for site-specific risk assessments. |n addition, some facilities would need to collect site-
specific meteorological data.
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. Air Pollution Control Devices - If unable to demonstrate compliance with risk-based standards, th e
owner/operator would need to reduce emissions from its current levels.

. The cost of CO and oxygen continuous emission monitoring systems for a “clean” environmentar e
condderably lessthan that for a“dirty” gpplication. Thereisnot aclear distinction between “clean” and
“dirty” emissions. For the purposes of thismanual a“dirty” exhaust gas application is defined as one
that requires an extractive monitoring system in which the extracted sample must be treated to reduce
the gas temperature, particulate |oading, and moisture content.

. Only costs for venturi scrubbers and a packed bed absorber are provided for air pollution contro |
equipment.

12.4.1 Wase Characterization and Waste Feed Analysis

A waste characterization requires characterization of the physical and chemical properties of the waste stream.
There are three approaches for obtaining the characterizing the wastes. One approach would be to perform all
onsite analyses, which would require the acquisition of analytical equipment. Laboratory space for the needed
equipment could be made availablein an exigting laboratory or by ¢ onverting office space. Another option would
entall using acommercia laboratory for therequired andyses. A third approach is to perform some of the simple
analyses in the facility’s laboratory while contracting with a commercial laboratory for the more sophisticat e
andyses. The cogsfor the waste determination and char  acterization were previoudy indicated in Chapters 6 and
7 of thismanual.

12.4.2 Furnace Modification Costs

The cost for modifying an existing burner system to fire hazardous waste is site-specific. It dependsonth e
exigting burner typeand capacity, type of conventional fuel fired, properties of the waste, and quantity of waste
to be fired. Theleast expensive approach islikely to be taken. Some BIFs require only that aburner gunb e
replumbed to fire the waste. Thiswould not require a significant capital expenditure. In other instances, th e
hazardous waste could be blended with conventional fuel and fired with little or no modifications to the burner.
This gpproach could be used when  the waste and conventional fuel are compatible or when burning liquid waste
in oil-fired burners.

The cogtsfor providing th e necessary burner componentsto fire aliquid hazardous waste in natural gas, oil and
combination foss | fuel-fired furnaces were obtained from burner vendors and, therefore, may be different from
actud costs bec ause some furnace operators may fabricate their own waste burners. The costsfor ingtalling an
atomizing burner gun vary from $30,000 to $42,000 (1997 dollars)

12.4.3 Carbon Monoxide and Oxygen Monitoring
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Continuous monitoring of carbon monoxide levels in the exhaust gases is necessary to ensure that goo d
combustion conditions are maintained to pro vide adequate destruction of POHCs and PICs. Oxygen monitoring
is required in conjunction with carbon monoxide monitoring to adjust CO  levels. The cost of CO and oxygen
continuous emiss on monitoring systems for a“ clean” environment are considerably less than that for a“dirty”
application. Thereisnot aclear distinction between “clean” and “dirty” emissions. For this purposesof thi s
manud a“dirty” exhaust gasapplicationisdefined as  one that requires an extractive monitoring system in which
the extracted sample must be treated to reduce the gas temperature, particul ate loading, and moisture content.

1244 WasteFeed Metering

If limitati ons on the hazardous waste feedrate are established based on the trial burn results, capital outlays for
flow metering will be necessary. Table 12- indicates the estimated cost for waste feed metering.

12.4.5 Air Pollution Control Cost

Theissue of metds, organic compounds, parti culate matter, hydrogen chloride and chlorine gas from BIFs needs
to be consdered on a source specific basis. Most BIFs are aready equipped with air pollution control systems
for removing particulate matter from the exhaust gases. It is possible that metals could be controlled by
particulate matter controls or by waste fuel specifications. Furthermore, hydrogen chloride and chorinega s
emissions may not be a problem if operators do not burn chlorinated wastes at chloride levels that could cause
an emission level to be exceeded.

Thetype of control system that would beingtaled will vary dependingont  he emission limitations and the exhaust
parameters. For the purposes of this manual, costs are presented for a combination venturi scrubber fo r
particulate matter removal followed by a packed bed absorber for HCL removal. The venturi scrubber wil |
remove metasthat are contained in the exhaust gases as particulate matter while those in the vapor state will be
removed by the packed tower. Costs are presented as afunction of furnace exhaust gasflow. Factorsare also
given to estimate costs if only metals as particulate matter or HCL removal are required. Other combinations
of toxic metdsand HCL remo val are available, but the venturi/absorber is a practical technique that adequately
represents the cost e ement needed to estimate the expenditures for air pollution control equipment.

Installed costs for a combination venturi/absorber system may be estimated from the following equation:

Cost = 96 X QU8
where: Q= the exhaust gas flow in acfm.

This system includes a quench tower to lower the exhaust temperature from 550 °F to saturation, a ventur i
scrubber for particulate colle ction, acid gas absorber, caustic recycle system for neutralizing the scrubber water,
ID fan, stack, and auxiliaries. The assumed materidsfor constr uction are: high-nickel-alloy quencher and venturi
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throat; high-grade, chemicaly resistant, high-temperature fiberglass shell for cyclonic separator and packe d
tower; polypropylene tower packing; and incond or hastelloy fan whedl with rubber-lined sted housing.
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Table 12-1. Burner Modifications- Initial and Ongoing Estimated Costs (1997 $)

L ower Upper
Per centage Bound Bound
Component Multiplier Estimate Estimate
Initial (Capital) Expenditures
Atomizing Burner Gun $15,035 $21,216
Installation Costs $15,000 $21,000
Subtotal $30,035 $42,216
Ongoing Costs
M aintenance 5% of capital costs $1,502 $2,111
Capita Recovery 13.2% of capital costs $3,965 $5,573
Taxes, Insurance and Administration 4% of capital costs $1,201 $1,689
Subtotal $6,668 $9,372

Source: Engineering-Science, Incorporated. Background Information Document for the Development of
Regulations to Control the Burning of Hazardous Wastes in Boilers and Industrial Furnaces Volumes |
and |1, Report submitted to U.S. Environmental Protection Agency, Office of Solid Waste. January 1987.
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Table 12-2. Oxygen and Carbon Monoxide Monitoring System - Initial Costs (1997 $)

L ower Upper
Bound Bound
Component Estimate Estimate
Initial (Capital) Expenditures
Continuous Oxygen Monitoring System $21,216 $30,070
Automatic Data Reduction System $30,070 $30,070
Totd $51,286 $60,140
Source: Engineering-Science, Incorporated. Background Information Document for the Development of
Regulations to Control the Burning of Hazardous Wastes in Boilers and Industrial Furnaces Volumes |
and |1, Report submitted to U.S. Environmental Protection Agency, Office of Solid Waste. January 1987.
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Table 12-3 Oxygen and Carbon Monoxide Monitoring System - Ongoing Costs (1997 $)

Egimated
Type of Unit Total Cost
Component or Task Personne * Quantity? | Unit | Cost
“Clean” Systems
M aintenance Plant Laborer 546 hours  $24 $13,104
Performance Certificiaton 3 NA 1 year $16,832 $16,332
Total $29,936
“Dirty” Systems
M aintenance Plant Laborer 819 hours $24 $19,656
Performance Certificiaton 3 NA 1 year  $16,832 $16,832
Total $36,488
Footnotes:

1. SAIC best professional judgement.
2. Thesystemisassumed to operate 8,700 hourslyear. One-half man-hour per 8-hour shift was assumed
to be required for maintenance for the “clean” system and three-quarters man-hours per 8-hour shift

for the “dirty” system.

3. It wasassumed that one certification test per year would be required. The cost is assumed to be aflat

fee.

Source: Engineering-Science, Incorporated. Background Information Document for the Development of
Regulations to Control the Burning of Hazardous Wastes in Boilers and Industrial Furnaces Volume I:
Industrial Boilers, Report submitted to U.S. Environmental Protection Agency, Office of Solid Waste.

January 1987, page 6-40.
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Table12-4

. Waste Feed Metering - Initial Costs (1997 $)

L ower Upper
Bound Bound
Component Estimate Estimate
Initial (Capital) Expenditures

Flow Meter $3,000 $3,000
Chart Recorder $1,255 $1,255
Float Pulley $85 $210
Floa Line $45 $45
Floats $75 $250
Totd $4,460 $4,760

Sources. Engineering-Science, Incorporated. Background Information Document for the Devel opment of
Regulations to Control the Burning of Hazardous Wastes in Boilers and Industrial Furnaces Volumes |
and |1, Report submitted to U.S. Environmental Protection Agency, Office of Solid Waste. January 1987.

Ben Meadows Company. 1997 Catalogue.
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Table 12-5. Air Pollution Controal - Initial and Ongoing Estimated Costs (1997 $)

Per centage Estimated
Component Multiplier Cost

Initial (Capital) Expenditures

Venturi/absorber system * $176,958

No Venturi Scrubber Needed Minus 15% of capita costs ($26,544)

Subtotal $150,414

No Absorption System Needed Minus 40% of capita costs ($70,783)

Subtotal $106,175
Ongoing Costs

M aintenance 5% of capital costs $8,848

Labor (Plant Laborer) $104,832

Subtotal $113,680
Notes:

1. Thecost for the venturi scrubber is based on theformula: Installed Cost =96 X Q °8% where Q = the
exhaust gas flow rate in acfm. In this example 10,000 acfm is used.
2. Itisassumed that a plant laborer making $24 per hour will operate the pollution control system. The
system will operate 8,700 hours/year operating time and will require 4 man-hours per 8-hour shift.
Source: Engineering-Science, Incorporated. Background Information Document for the Development of
Regulations to Control the Burning of Hazardous Wastes in Boilers and Industrial Furnaces Volumes |
and |1, Report submitted to U.S. Environmenta Protection Agency, Office of Solid Waste. January 1987.
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CHAPTER 13. PERSONNEL TRAINING PROGRAM

This chapter presentsinformation that can be used by a Case Development Officer to estimate costs associated
with the personnel training regulatory requirements necessary at hazardous waste generator facilities an d
hazardouswagte trestmen t, storage, and disposal facilities. Although training requirements are similar for both
types of facilities, separate costs functions were developed to reflect the amount of training and retrainin g

requirements.

Thischapter isorganized into seven sections. Section 13.1 isthe introduction; Section 13.2 presents definitions
of terms; Section 13.3 presents areview of RCRA training requirements, Section 13.4 presents assumption s
madeto derivethe cost estimates; Section 13.5 presentscosts; and S ection 13.6 presents references. Section 13.7

provides tables indicating the estimated compliance costs for personnd training

13.1 Introduction

Thelevd of training an d subsequent training costs for both types of facilities are affected by two magjor factors.
Thefirst isthet training is often done in-house by facility staff and ¢ an consist of classroom or on the job training.
Secondly, according to Resource Conservation and Recovery Act  (RCRA) regulations, the amount of training
should be commensurate with the degree of ope rator skills required. For example, a hazardous waste incinerator
operator may reguire condderably m ore training hours than a hazardous waste technician who is responsible for

labeling and recordkesping.

In addition, other regulatory agencies have regulatory training program requirements that overlap RCR A
requirements. For example, the Occupational Safety and Health Administration’s (OSHA) hazardous wast e
operationsregulati ons have specific training requirements for RCRA sites that cover the same training areas as

those required by RCRA. Consequently, there is considerable disagreement on training levels, appropriate

training time, and training recordkeeping across the industry.
In order to make it easier for an enforcement Inspector to better judge the type and leve of training that i s

appropriate for agiven Stuation the cost et imates include training requirements for several “typical” employees

each having different job duties and training requirements.

13.2 Definitions

13-1 September 1997



Definitions are provided for the following terms used in the cost estimates devel oped for this chapter:

Facility Personne All persons who work at, or oversee the operations of a hazardous waste facility, and

who's actions or failure to act may result in noncompliance with the requirements of

40 CFR Parts 264 or 265.
HAZWOPER Hazardous Waste Operations and Emergency Response (29 CFR 1910.120).
Training Hours The number of hours devoted to lecture, learning activities, small group work

sessions, demongtration, evaluations, or hands-on experience.

13.3 Overview of Regulatory Training Requirements

This section presents areview of regulatory training requirements including RCRA-required training, OSHA -
required training for RCRA treatment, storage, and disposa (TSD ) facilities, and other training which, depending
on thefacility, may be part of afacility training program.

13.3.1 RCRA Training Requirements

In generd, training must be given to all employees that work with or near hazardous waste, berelevanttoth e

employees positions, and be completed within six months of the employees date of employment.

Theregulations do not specify the exact course content, rather, the appropriate amount, level, and frequency of
training for individuals will depend upon their duties. Generally, RCRA training requirements for Part 264 or
265 facility personnd include:

»  Elements of the RCRA Contingency Plan.

o Communications or alarm systems.

» Standard operating procedures for using, inspecting, repairing and replacing facility emergency an d
monitoring equipment.

o Useand limitations of personal protective equipment.

» Responseto fires, explosions, groundwater contamination incidents and shutdown of operations
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The U.S. Environmentd Protection Age ncy (EPA) small quantity generator (SQG) regulations do not specify or
give additiona guidance ontrainin g requirements. Training for SQG facilitiesis generdly less detailed than for
Part 264/265 facilities.

Specific regulatory requirements for personnel training under RCRA Subtitle C include:

e 40 CFR 262.34(d)(5): Smdl quantity generator waste management personnd must be trained i n
accordance with the requirements of 40 CFR 262.34(d)(5). Undert his provision, generators must ensure
that all employees are thoroughly familiar with the proper waste handling and emergency procedures.
In addition, an emergency coordinator must be designated and respondt o fire, explosion, or releases from
thefacility.

* 40CFR 262.34(a)(4): Large quantity generator (LQG) waste management personnel must be trained

in accordance with the requirements of 40 CFR 265.16, (interim status facilities).

o 40CFR 264.16: Parmitted facility personnel must complete aprogram of classroom instruction or on-
the-job training that teachest hem to perform their dutiesin away that ensures the facility’ s compliance
with the requirement of § 264. The program must teac h facility personnd hazardous waste management
procedures (including contingency plan implementation) relevant to the positions in which they ar e
employed. Ataminimum, the program must ensure that employees are able to respond to emergencies
and mugt include training on emerge ncy procedures, equipment, and systems. Personnel must complete
the training within six months of employment and take part in annual refresher training. For eac h
employee, the owner or operator must maintain documentation of the job titles, employee names, jo b
description, and the type and amount of training provided. Note: A generator of more than 100 0
kg/month of hazardous waste that is a permitted TSD facility must train waste management personnel
in accordance with the requirements of 40 CFR 264.16.

e 40 CFR 265.16: Interim status facilities are required to train waste management personnel. Th e
provisionsof 40 CFR 265.16 are essentially the same as those under Part 264.

13.3.2 Recordkeeping
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Interim status facilities and SQG fadilitiesare required to mai  ntain training records for three years. For permitted
fadilities, information on emplo yee training must be submitted with Part B of the permit application. A training
outline and a statement of how the training will meet job tasks are required as part of the permit application.

13.3.3 OSHA Required Training for RCRA Facilities

It is important to note that certain workers also are required to receive the Occupational Safety and Hedt h
Adminigration (OSHA) training under 29 CFR Part 1910.120(p). Thistrain ing can be combined with the RCRA
personnd training, aslong asthe provisions of bothp rogramsare met. In fact, it is common practice to structure
training courses to mest the requ irements of both 29 CFR 1910.120 and 40 CFR 264.16 (or 40 CFR 265.16 or
40 CFR 262.34(a)(4), as appropriate). Because of the overlap of training requirements, RCRA enforcemen t
personnel should consider areview of the OSHA personnd training require  ments to determine whether the RCRA
personnel training requirements have also been met. The OSHA requirements are discussed in the followin g

section.

13331  OSHA Training Under 29 CFR Part 1910.120

The Hazardous Waste Operations and Emergency Response (HAZWOPER)  standard found at 29 CFR 1910.120
appliestofivediginct groups of workerslisted below. Any employees who are exposed or potentially exposed
to hazardous subst ances including hazardous waste and who are engaged in one of the following operations are

covered by these regulations.

» Clean-up operations required by a governmental body, whether federal, state, local or other involving
hazardous substancesthat are conducted at uncontrolled hazardous waste sites (e.g., National Priorities

List sites).

» Corrective actionsinvolving clean-up operations a sites covered by RCRA as amended (42 U.S.C. 6901
et seq.).

» Voluntary clean-up operations at sites recognized by federd, state, local or other governmental bodies

as uncontrolled hazardous waste Sites.
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» Opeations involving hazardous wastes that are conducted at TSD facilities regulated by 40 CFR 264
and 265 pursuant to RCRA, or by agencies under agreement with U.S. EPA to implement RCR A

regulations.

»  Emergency response operationsfor releases of, or sub stantia threats of release of, hazardous substances
without regard to the location of the hazard.

All provisons of paragraph (p) of 29 CFR 1910.120 cover any treatment, storage or disposal (TSD) operation
regulated by 40 CFR parts 264 and 265 or by state law authorized under RCRA, and required to have a permit
or interim gatus from EPA pursuant to 40 CFR  270.1 or from a state agency pursuant to RCRA. In generd, the
provisions of paragraph (p) of 29 CFR 1910.120 cover certain operations conducted under the RCRA at TSD

facilities and require the following:

written safety and health program;

»  hazard communication program;

» medica surveillance program;

»  decontamination program;

* new technology program;

* materid handling program,;

» training programtoind ude initial for 24 hours (or demonstrated equivalent for current employees) and

refresher training for eight hours annually by qualified trainers; and
e emergency response program.

There are some exceptionsto theserequirements. For example, employerswho are not required to have a permit
or interim status because they are conditionally exempt small quantity generators under 40 CFR 261.50rar e
generatorswho qualify under 40 CFR 262.34 fo r exemptions from regulation under 40 CFR parts 264, 265, and
270 ("excepted employers") are not covered by paragraphs (p)(1) through (p)(7) of this section. However
excepted employers who are required by the EPA or state agency to have their employees engage in emergency
response or who direct their employe es to engage in emergency response are covered by paragraph (p)(8) of this
section (i.e., emergency response planning).

13.3.3.2  Othe Training
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OSHA and other regulatory agencies have training requirements that may be applicable to any facility tha t
handles hazardous materials or hazardouswaste s. Unlike OSHA 29 CFR 1910.120 training, these requirements

arenot specificto RCRA facilities. However, such training may be included in afacility’ s site-specific training

program. Thetraining-related topics of several of these regulations are presented below.

134

Hazardous and Solid Waste Manageme nt including waste identification; hazardous waste accumulation
and storage; record keeping and reporting; pre-transport and manifest requirements; proper treatment
and/or disposal; waste disposal liability.

US Department Transportation/International Air Transport Association shipping and packagin g
proceduresincluding review of manifest recordsand revi ew of procedures to select hazardous waste and

hazardous material transporters.

OSHA Sefety including evaluation of procedures and equipment for controlling employee exposure to
workplace hazardsincluding chemica exposures, machine  safety, ergonomics, and other factorsin terms
of applicable regulations; review of required record keeping.

OSHA Hazard Communication including review of material safety data sheets (M SDSs); comparison

of chemicalsin workplace to existing hazard communications (HazCom) requirements.

Industrial Hygiene including review of exposure hazards, ventilation systems, confined space entr 'y

hazards, noise/hearing conservation program, laboratory health and safety, indoor air quality.
Emergency Responseinduding evauation of emergency  response plans, including employee evacuation,

and spill prevention containment and contingency (SPCC) plans for compliance with OSHA, EPA and

other regulatory requirements.

Training at Interim Status/Permitted Facilities (40 CFR Parts 264/265)
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This section describes the specific training and training related program activities of a typicd RCRA Par t
264/265 facility.

Both OSHA and EPA regulations require training at TSD facilities covered under 40 CFR 264 and 265. The
regulations are consistent in that they both require training which is sufficient to enable employeesto perform
assigned duties safely and effectively and respond to emergencies.

Because of the averlapin training requir ements and training course content many TSD facilities provide asingle
training course which satisfies both requirements. Consequently, the specific training requirements an d
associated costs reflect both EPA and OSHA requirements.

13.4.1 Minimum Training

The following basic training subject areas have been identified as being relevant for inclusion in trainin g

programs.
1. Trainingfor personnd safety
e Chemistry of hazardous materials and wastes
* Hedth effects
» Sdection and use of personne protective clothing and equipment
2. Release prevention and response
»  Contingency planning
+ Emergency response
3. Decontamination procedures
4. Facility operation and maintenance--(facility-specific)

5. High hazard operations

6. Maintenance documentation

13-7 September 1997



13.4.2 Training Leves

For employessw ho are exposed to hedth and safety hazards the basic level of training is 24 training hours and
refresher training for eight training hours annually. Training would encompass appropriate areas mentione d

above plus other site-specific training.

Employessin supervisory and decison making positions  would require broad training in all aspects of hazardous
waste management pertinent to their facility. Thistrainingwoul d encompassal of the six areas mentioned above
plusadditional site- specific training. Thislevd of training istypically achieved with a 24-hour HAZWOPER
training course or equivalent plus one or two days additional management training.

Employessw hose job duties require a high degree of technical skill such as awaste management unit operator,
would typically require 24 hours of instruction plus up to three days of on-the-job training.

13.4.3 Training Records M anagement

The owner or operator must maintain the following documents and records at the facility:

(1) Thejob title for each position at the facility related to hazardous waste management, and the  name of the
employeefilling each job; (2) A written job description for each position including the requisite skill, education,
qualifications and duties of each positi on; (3) a description of the amount and type of both initial and continuing
training that will be given to each person; (4) documentation that required training was provided to appropriate
facility personnel.

Training records on current employees must be kept until closure of the facility.

135 Training at Small Quantity Generating Facilities (40 CFR 262)

Under the provisions of this regulation generators must ensure that all employees are thoroughly familiar with
proper waste handling procedures and emergency response procedures. Training content varies accordingt o
facility and job duties, and training leve isusudly lessthan  that typical for TSD facilities. OSHA HAZWOPER

training is not required for these facilities.

136  Assumptions
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This section presents assumptions made to develop the cost estimates for compliance with the RCRA training

requirements.

Thetraining costsfor compliancew ith atypical 40 CFR Part 264 facility are approximately the same as for
aPart 265 facility, and by extension, aLQG facility.

It isacommon practicein the hazardous waste industry to struc  ture training courses to mest the requirements
of both RCRA (40 CFR 264/265 and OSHA (1910.120).

Costs asxociated with providing own er/operator-devel oped training are approximately the same as those for

hiring alocal consulting firm to provide training.

The regulatory-required training represents the minimum training at a facility; additional on-thejob o r
classroom training is typicaly provided to employees having specialized technical responsibilities (e.g.
equipment operator, hazardous waste technician) or supervisory responsibilities.

Codts of providing training documentation are included in the training provider costs.

The facility will have administrative and clerical support available for training records maintenancean d

management. The cost estimates reflect that records management is performed by the facility.

13.7 Costs

This section provides compliance cost estimates (in 1997 dollars) for providing training at RCRA facilities .
Tables13-1 and 13-2 present theinitial and ann ual training costs associated with RCRA Parts 264/265 training.
Costs have been separated into severa “typical” Part 264/265 facility labor categories.

Training costs associated with SQG facilities have not been tabulated. These costs are estimated to be  a

maximum of oneday training ($150 pluslabor ¢ osts) per employeefor initial training. Costsfor annual training

and upkeep are estimated to be approximately $100 per employee.
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APPENDIX A - UPDATING COSTS

All of the costs reported in this cost document arereported in 1996 dallars . Dollars values collected from existing
documents, such as information collection requests have been inflated into 1996 dollar vaues. |n subsequent
yearsthe various unit costswill increase o r decrease, changing the total costs for noncompliance. This appendix
presents the methodology for updating the costs presented in this document.

Cost Updating M ethodology

Costsin this document may be updated by using an inflation factor derived from the most recent Implicit Price
Deflator for Gross Domestic Product published by the U.S. Department of Commerce, Bureau of Economi ¢
Analysisin the Survey of Current Business The inflation factor is the result of dividing the latest publishe d
annual Deflator by the Deflator for the previous year. Economic Indicators are published monthly and th e
Implicit Price Deflator for Gross Domestic Product is reported quarterly in - this publication. If the annual Deflator
is not yet available, the user can estimate the annual Deflator by averaging the quarterly Deflators.

Table A-1 below indicatesthe Implicit Price Deflatorsfor theyears1 992 through 1996 and the inflation/deflation
factor to trandate dollarsinto either 1992 or 19 96 dollars. For example, assume the cost estimate for aviolation
is$100,000 (in 1992 dollars). Thelatest published deflator for 1996  (available for second quarter only) is 109.5;
and the published annual deflator for 1992 is 100.0. Dividing 109.5 by 100.0 givesthe inflation factor, 1.095.

Multiplying $100,000 by 1.095 gives aresult of $109,500 for an adjusted cost estimate in first quarter 199 6
dollars.

Table A-1 Implicit Price Deflators (1992 = 100)

Implicit Price Deflation Factor if Inflation Factor if
Y ear Deflator Base Y ear is 1992 Base Y ear is 1996
1992 100.0 1 1.095
1993 102.6 0.975 1.067
1994 104.9 0.953 1.044
1995 107.6 0.929 1.018
1996 109.5 0.913 1

Source: U.S. Depatment of Commerce, Economicsand  Statistic Administration, Bureau of Economic Analysis.
Survey of Current Business, August 1996, Volume 76, Number 8. Table7.1
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APPENDIX B - LABOR COSTS

A number of assumptionswere necessary for determining labor typ e and cost. Firdt, the type of labor needed was
edimated by reviewing information colle ction requests for the various regulatory actions. Second, the particular
type of labor necessary to fulfill that specific function was estimated by reviewing the Department of Labor' s
1992 Occupational Co mpensation Survey. Third, the hourly rate for that the specific category was obtained by
the Occupational Compensation Survey. In al instances the wage rate selected was the mean value for private
industry as awhole. Wage rates were not obtainable from the compensation survey for the Facility Labo r
category laborer. The hourly rate for laborers was obtained from the Bureau of Labor Statistics from the table
"Manufacturing In dustries Employer Costs per Hour Worked for Employee Compensation, Private Industry by
Occupetion Categories' March 1995 . Thiswage rate reported here is for non-unionized labor. The table below
indicates the Labor Category and corresponding labor category used from  the Occupational Compensation Survey
to determine the wage rate.

Mean Weekly
Department of Labor's Compensation
L abor Category Occupation and Leve 1992 Dollars
Facility Labor
*  President Engineer VIII 2,002
e Plant Manager Engineer VII 1,695
»  Facility Engineer Engineer IV 1,021
e Environmental Coordinator Engineer 11 725
e Plant Laborer! NA 8.65
e Cleicd Clerk, Generd |1 307
Consultant
e Attorney Attorney Il 1,188
*  Project Manager Engineer VII 1,695
e Paradegd Clerk, Generd IV 453
*  Project Engineer Engineer V 1,230
*  Engineering Assigtant Engineer | 633
e Drafting Technician Drafter 111 592
» Fidd Technician Engineering Technician |1 471
e Cleicd Clerk, Generd Il 307

Thewagerate used for this category was obtained from the Department of Labor Statistics and is 1995 dollars.
This category was not included in the Occupational Compensation Survey.

In order to smplify the calculations, once the labor rates were inflated to 1996 dollars, the labor rateswer e
rounded to the nearest dollar. Table B-1 bdow, indicatesthe hourly rate for all labor categories presented in this
document in 1992 dollars, 1996 doallars, and rounded 1996 dollars. Throughout this document costs hav e
calculated using the 1996 dollar values, but have rounded to the nearest dollar for presentation purposes only.

TABLE B-1. WAGE RATESIN 1992 AND 1996 DOLLARS
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Rounded Value
L abor Category 1992 Dollars 1996 Dollars 1996 Dollars
Facility Labor
e President $125.38 $136.53 $137
¢ Pant Manager $106.15 $115.60 $116
e Facility Engineer $63.94 $69.63 $70
e Environmentd $45.40 $49.44 $50
Coordinator
e Plant Laborer $21.67 $21.88 $22
* Cleicd $19.23 $20.94 $21
Consultant
e Attorney $89.10 $97.03 $97
»  Project Manager $127.13 $138.44 $138
e Padegd $33.98 $37.00 $37
e Project Engineer $92.25 $100.46 $100
e Engineering Assistant $47.25 $51.70 $52
e Drafting Technician $44.40 $48.35 $48
e Fidd Technician $35.33 $38.47 $38
* Cleicd $23.03 $25.07 $25
REFERENCES
1 U.S. Department of Labor, Bureau of Labor Statistics, Occupational Compensation Survey Part 1. Pay

in the United States and Regions, June 1992 Bulletin 2439-1. June 1994.

2. U.S. Department of Commerce, Economicsand  Statistic Administration, Bureau of Economic Analysis.
Survey of Current Business August 1996, Volume 76, Number 8. Table 7.1.
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APPENDIX C - ORGANIC CONSTITUENTSDETECTED BY EPA ANALYTICAL METHODS @

M ethod 8010

Benzyl chloride
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroacetaldehyde
Chlorobenzene
Chloroethane

Chloroform
1-Chlorohexane
2-Chloroethyl vinyl ether
Chloromethane
Chloromethylmethyl ether
Chlorotoluene
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

trans- 1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
trans- 1,3-Dichloropropene
1,1,2,2-Tetrachloroethane
1,1,1,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Trichloropropane

Vinyl chloride

M ethod 8015

Acrylamide

Diethyl ether

Ethanol

Methyl ethyl ketone (MEK)

Methyl isobutyl ketone (MIBK)
Paradehyde (trimer of acetaldehyde)

M ethod 8020
Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethyl Benzene
Toluene

Xylenes

M ethod 8030
Acrolein
Acrylonitrile
Acetonitrile

M ethod 8040
2-sec-Butyl-4,6-dinitrophenol (DNBP)
4-Chloro-3-methylphenol
2-Chlorophenol

Cresols (methyl phenols)
2-Cyclohexzyl-4,6-dinitrophenol
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
2-Nitrophenol

4-Nitrophenol
Pentachlorophenal

Phenol

Tetrachlorophenols
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APPENDIX C

ORGANIC CONSTITUENTSDETECTED
BY EPA ANALYTICAL METHODS

(continued)
Trichlorophenols PCB-1254
2,4,6-Trichlorophenol PCB-1260
M ethod 8060 M ethod 8090
Benzyl butyl phthalate | sophorone
Bis(2-ethylhexyl) phthalate Nitrobenzene

Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dinitrobenzene

Di-n-octyl phthalate Naphthoquinone
M ethod 8080 M ethod 8100
Aldrin Acenaphthene
«-BHC Acenaphthylene
-BHC Anthracene
0-BHC Benzo(a)anthracene
v-BHC (Lindane) Benzo(a)pyrene
Chlordane Benzo(b)fluoranthene
4,4'-DDD Benzo(j)fluoranthene
4,4'-DDE Benzo(k)fluoranthene
4,4-DDT Benzo(ghi)perylene
Diddrin Chrysene
Endosulfan | Dibenz(a,h)acridine
Endosulfan 11 Dibenz(aj)acridine
Endosulfan sulfate Dibenzo(a,h)anthracene
Endrin 7H-Dibenzo(c,g)carbazole
Endrin aldehyde Dibenzo(a,e)pyrene
Heptachlor Dibenzo(a,h)pyrene
Heptachlor epoxide Dibenzo(a,i)pyrene
Methoxychlor Fluoranthene
PCB-1016 Fluorene
PCB-1221 Ideno(1,2,3-cd)pyrene
PCB-1232 3-Methylcholanthrene
PCB-1242 Naphthalene
PCB-1248 Phenanthrene
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Pyrene

M ethod 8120

Benzal chloride
Benzotrichloride

Benzyl chloride
2-Chloronaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclohexane
Hexachlorocyclopentadiene
Hexachloroethane
Tetrachlorobenzenes
1,2,4-Trichlorobenzene
Pentachlorohexane

M ethod 8140
Azinphos methyl
Bolstar
Chlorpyrifos
Coumaphos
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Disulfoton
Ethoprop
Fensulfothion
Fenthion
Merphos
Mevisphos
Naled

APPENDIX C

ORGANIC CONSTITUENTSDETECTED
BY EPA ANALYTICAL METHODS
(continued)

Parathion methyl
Phorate
Ronned

Stirophos (Tetrachlorvinphos)

Tokuthion (Prothiofos)
Trichloronate

M ethod 8150
2,4-D

2,4-DB
245T
2,45-TP(silvex)
Daapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

M ethod 8240

Acetone

Benzene
Bromodichloromethane
Bromomethane
Bromoform

2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Dibromochlorometrhane
1,1-Dichloroethane
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APPENDIX C

ORGANIC CONSTITUENTSDETECTED
BY EPA ANALYTICAL METHODS

(continued)
1,2-Dichloroethane Aroclor-1260
1,1-Dichloroethene Benzidine
trans-1,2-Dichloroethene Benzoic acid
1,2-Dichloropropane Benzo(a)anthracene

cis-1,3-Dichloropene
trans- 1,3-Dichloropropene

Benzo(b)fluoranthene
Benzo(k)bluoranthene

Ethyl benzene Benzo(ghi)perylene
2-Hexanone Benzo(a)pyrene
4-M ethyl-2-pentanone Butyl alcohal
Methylene chloride «-BHC
Styrene -BHC
Tetrachloroethene 6-BHC
Toluene y-BHC
Tota Xylenes Bis(2-chloroethoxy) methane
1,1,2,2-Tetrachloroethane Bis(2-chloroethyl) ether
1,1,1-Trichloroethane Bis(2-Chloroisopropyl) ether
1,1,2-Trichloroethane Bis(2-ethylhexyl) Phthalate
Trichloroethene 4-Bromopheny! phenyl ether
Vinyl acetate Butyl benzyl phthalate
Vinyl Chloride Chlordane

4-Chloroaniline
M ethod 8270 1-Chloronaphthalene
Acenaphthene 2-Chloronaphthalene
Acenaphthylene 4-Chloro-3-methylphenol
Acetophenone 2-Chlorophenol
Aldrin 4-Chlorophenyl phenyl ether
Aniline Chrysene
Anthracene
4-Aminobiphenyl 4,4'-DDD
Aroclor-1016 4 4'-DDE
Aroclor-1221 44'-DDT
Aroclor-1232 Dibenz(aj)acridine
Aroclor-1242 Dibenz(a,h)anthracene
Aroclor-1248 Dibenzofuran
Aroclor-1254 Di-n-butyl phthalate
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APPENDIX C

ORGANIC CONSTITUENTSDETECTED
BY EPA ANALYTICAL METHODS

(continued)

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Diddrin

Diethylphthalate
p-Dimethylaminoazobenzene
7,12-Dimethylbenz(a)anthracene
o, o Dimethylphenethylamine
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diphenylamine
1,2-Diphenylhydrazine
Di-n-octylphthalate
Endosulfanl

Endosulfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Ethyl methanesulfonate
Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone

Methoxychlor
3-Methylcholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-butylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitroso-di-N-propylamine
N-Nitrosopiperidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenal
Phenacetin

Phenanthrene

Phenal

2-Picoline

Pronamide

Pyrene
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenal
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
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APPENDIX C

ORGANIC CONSTITUENTSDETECTED
BY EPA ANALYTICAL METHODS

(continued)
2,4,6-Trichlorophenol
Toxaphene
@ The following are methods commonly used and  the organic constituents that may be detected by each

method. Thislist isnot intended to be complete. Additional test methods are provided in SW-846.

Source: U.S. EPA, "Test Methods for Evaluation Solid Waste," SW-846, November, 1986.
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